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INTRODUCTION 


THE  APPLICATIONS  OF  ALBERTA  AND  SOUTHERN  GAS 
CO.  LTD.  AND  WESTCOAST  TRANSMISSION  COMPANY 
LIMITED  

Applications  under  The  Gas  Resources  Preservation  Act, 

1956,  by  Alberta  and  Southern  Gas  Co.  Ltd.  (herein  called 
”Alberta  and  Southern”)  and  Westcoast  Transmission  Company 
Limited  (herein  called  ”Westcoast”)  now  before  this  Board 
have  so  many  parallel  features  with  regard  to  area  of  supply, 
markets,  provision  for  Alberta  requirements  and  other  matters, 
that  they  necessarily  must  be  considered  together. 

The  Board  sat  on  the  Westcoast  hearing  on  December  10th 
to  13th,  16th  and  17th,  1957,  January  13th  and  28th,  1958,  and 
(following  the  first  Calgary  sitting  of  the  Royal  Commission  on 
Energy)  March  4th  to  7th. 

The  hearing  of  the  Alberta  and  Southern  application, 
having  been  advertised  for  that  date,  opened  on  February  11th, 
1958,  and  was  adjourned  until  after  the  sitting  of  the  Royal 
Commission  and  the  conclusion  of  the  Westcoast  hearing.  Upon 
resumption,  the  hearing  ran  from  March  11th  to  March  31st. 

WESTCOAST  APPLICATION 

Westcoast  seeks  a  permit  to  acquire  and  remove  from  the 
Province  over  a  period  of  25  years  a  total  of  1.3  trillion 
cubic  feet  of  gas  at  the  maximum  rates  of  55  billion  cubic 
feet  per  year  and  170  million  cubic  feet  per  day.  It 
proposes  to  take  the  gas  from  two  sour  gas  fields  (Savanna 
Creek  and  Calgary)  for  which  it  has  purchase  contracts. 

Some  3.5  billion  of  the  1.3  trillion  cubic  feet  of  gas  is  to 
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be  distributed  to  communities  in  Alberta  and  south-east  British 
Columbia  and  the  balance  is  to  be  delivered  at  the  international 
boundary  near  Kingsgate  to  the  Pacific  Northwest  Pipeline 
Corporation  which  owns  and  operates  a  gas  pipe  line  in  the 
States  of  Washington,  Oregon,  Idaho,  Wyoming,  Utah,  Colorado 
and  New  Mexico. 

The  applicant  proposes  to  construct  43  miles  of  23-inch 
pipe  line  and  29 .5  miles  of  16-inch  gathering  system  to  deliver 
sour  gas  from  the  Savanna  Creek  field  to  a  gas  processing 
plant  to  be  located  in  the  vicinity  of  Coleman.  Sour  gas  from 
the  Calgary  field  will  be  processed  at  a  plant  near  Calgary. 
Residue  gas  from  the  Calgary  and  Coleman  plants  will  be  trans¬ 
ported  through  facilities  to  be  constructed  by  The  Alberta 
Gas  Trunk  Line  Company  Limited  to  a  point  near  the  Alberta- 
British  Columbia  boundary  in  the  Crowsnest  Pass  and  from 
there*,  through  a  30-inch  pipe  line  to  be  constructed  by  West- 
coast*,  a  distance  of  105.7  miles  to  a  point  near  Kingsgate, 
British  Columbia. 

Westcoast  stated  during  the  hearing  that,  if  required  to 
meet  Alberta  requirements,  it  would  construct  a  sour  gas 
gathering  system  connecting  the  Wimborne,  Harmattan-Elkton , 
Sundre  and  Westward  Ho  Fields  to  a  processing  plant  to  be 
constructed  south  of  Calgary,  or,  alternatively,  a  gathering 
system  to  take  gas  from  the  Wimborne  Field  alone  to  a  process¬ 
ing  plant  at  Calgary.  The  applicant  said  that  it  made  arrange¬ 
ments  with  Pacific  Northwest  Pipeline  Corporation  to  take  gas 
from  the  aforesaid  fields  surplus  to  the  Alberta  requirements 
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(up  to  200  million  cubic  feet  per  day)*,  which  would  enable 
production  from  the  fields  to  be  taken  in  suitable  annual 

volumes  and  at  uniform  daily  rates  to  permit  the  economical 
gathering  and  processing  of  the  gas„ 

Westcoast  was  incorporated  by  an  Act  of  Parliament  in 
1949  and  with  a  subsidiary*,  Westcoast  Transmission  Company 
(Alberta)  Ltdos,  presently  holds  a  permit  under  which  gas 
produced  from  fields  in  the  Peace  River  area  is  being  removed 
from  the  Province,,  This  gas*,  together  with  gas  produced  in 
British  Columbia*,  is  distributed  in  the  interior  and  south¬ 
western  British  Columbia  and  delivered  at  Sumas  at  the  inter¬ 
national  boundary  to  Pacific  Northwest  Pipeline  Corporation 
for  use  in  the  Pacific  north-west  States,, 

Gas  Supply  Contracts 

Westcoast  has  gas  purchase  contracts  for  100  per  cent  of 
the  gas  in  the  Savanna  Creek  field«  The  initial  price  to  be 
paid  for  residue  gas  is  11^  per  Mcf*,  increasing  to  2Q„44^  per 
Mcf  in  1978  (on  a  14c4  psia  pressure  base)„ 

With  respect  to  the  Calgary  field  the  applicant  has  gas 
purchase  contracts  with  Jefferson  Lake  Sulphur  Company  and 
Merrill  Petroleums  Limited  and  covering  approximately  70  per 
cent  of  the  gas  in  the  field,.  The  purchase  price  for  gas 
ranges  from  14$  per  Mcf*,  increasing  to  more  than  19^  per  Mcf 
(on  a  1404  psia  pressure  base)0  The  applicant  also 
introduced  evidence  to  the  effect  that  it  was  negotiating 
with  producers  in  the  Wimborne  Field  to  purchase  their  gas„ 
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The  Jefferson  Lake  Sulphur  Company  ( 1 ) ^  which  supported 
the  application  of  Westcoast,  is  an  American  company 
extensively  engaged  in  the  production  and  sale  of  sulphur  in 
the  United  States,  and  in  the  exploration  for  oil  and  gas  with 
relation  to  the  sulphur  business,.  The  Company  controls  a 
large  percentage  of  the  drilling  and  producing  rights  in  the 
Calgary  Field0  This  Company  proposes  to  construct  and  own 
the  Calgary  processing  plant  and  will  have  a  half  interest  in 
the  Coleman  processing  plant,, 


Gas  Sales  Contracts 

Westcoast  has  a  contract  to  sell  to  Pacific  Northwest 
Pipeline  Corporation  1,297  trillion  cubic  feet  of  gas  at  an 
annual  volume  of  55  billion  cubic  feet  and  a  maximum  daily 
volume  of  170  million  cubic  feet,  Mr,  Kayser,  Chairman  of  the 
Board  of  Pacific  Northwest  Pipeline  Corporation  and  the 
President  of  El  Paso  Natural  Gas  Company,  which  owns  a  more 
than  99  per  cent  interest  in  Pacific  Northwest  Pipeline 
Corporation,  supported  Wes teoas t 8 s  application  by  presenting 
evidence  as  to  the  present  and  future  potential  markets  for 
gas  on  the  United  States  west  coast.  He  also  referred  to 
the  network  of  pipe  lines  that  El  Paso  and  Pacific  Northwest 
have  connecting  and  servicing  this  market.  He  stated  that 
Pacific  Northwest  and  El  Paso  were  ready,  willing  and  able 

(1)  Since  the  hearing  of  Westcoast  application,  Jefferson 
Lake  Sulphur  Company  has  transferred  its  Canadian 
contracts  and  agreements,  leaseholds,  plants  and 
facilities  and  completed  wells  to  the  Jefferson  Lake 
Petrochemicals  of  Canada  Limited,  Six  hundred 
thousand  (600,000)  common  shares  of  Jefferson  Lake 
Petrochemicals  of  Canada  Limited  were  sold  to  the 
public,  fifty  per  cent  of  which  were  marketed  in 
Canada  and  fifty  per  cent  in  the  United  States,  Jeffer¬ 
son  Lake  Sulphur  Company  own  69  per  cent  of  the  out¬ 
standing  shares  of  Jefferson  Lake  Petrochemicals  of 
Canada  Limited, 
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to  take  a  small  amount  of  gas  or  a  large  amount  of  gas  in  what¬ 
ever  amount  was  best  for  the  Canadian  economy,,  Pacific  North¬ 
west  Pipeline  Corporation  has  agreed  to  pay  Westcoast  for  gas 
delivered  at  the  international  border  a  price  equivalent  to 
the  full  cost  of  service  including  cost  of  gas,  all  gathering, 
processing  and  transmitting  costs  and  including  a  rate  of 
return  on  all  facilities  at  the  rate  of  7^  per  cent  per 
annum. 


Westcoast,  through  its  subsidiary  Westcoast  Transmission 
Company  (Alberta)  Ltd.,  agrees  to  make  available  and  deliver 
to  any  purchaser  of  gas  from  Westcoast  (Alberta)  such  volumes 
of  gas  in  each  year  as  may  be  required  to  meet  demands  which 
cannot  be  reasonably  supplied  from  gas  supplies  otherwise 
available  in  the  Province,  at  a  price  for  the  gas  delivered 
equal  to  the  sum  of  the  price  paid  by  Westcoast  to  the 
producer  of  such  gas  and  the  costs  incurred  by  Westcoast  with 
respect  to  the  gas,  including  gathering,  transportation, 
processing  and  treatment  costs.  If  the  volume  of  the  gas  to 
be  delivered  cannot  be  agreed  upon  then  the  volume  shall  be 
fixed  by  the  Oil  and  Gas  Conservation  Board.  If  the  price 
to  be  paid  for  the  gas  cannot  be  agreed  upon,  the  price 
shall  be  fixed  by  the  Board  of  Public  Utility  Commissioners. 


ALBERTA  AND  SOUTHERN  APPLICATION 

Alberta  and  Southern  seeks  a  permit  to  acquire  and 
remove  from  the  Province  over  a  period  of  25  years  a  total 
of  4.2  trillion  cubic  feet  of  gas  at  maximum  rates  of  167.9 


-  6  - 


billion  cubic  feet  per  annum  and  500  million  cubic  feet  per 
day.  The  Company  proposes  to  take  the  gas  in  accordance  with 
various  purchase  contracts  and  agreements  from  the  following 
fieldsg  Wat erton-Cas tie  River,  Crossfield,  Sarcee,  Westerose 
South  (Dick  Lake),  Pine  Coulee,  Minn ehik-Buck  Lake,  Homeglen- 
Rimbey,  Pembina,  Paddle  River  and  Round  Valley  (Lobstick)0 
In  addition,  the  applicant  has  options  under  which  it  may 
purchase  gas  from  undiscovered  reserves  in  areas  covering  a 
large  part  of  the  south-western  portion  of  the  province. 

The  402  trillion  cubic  feet,  with  the  exception  of  small 
amounts  for  British  Columbia  communities,  will  be  removed  to 
the  United  States  to  supply  markets  chiefly  in  California  and 
Montana. 

The  applicant  will  use  facilities  to  be  constructed  by 
The  Alberta  Gas  Trunk  Line  Company  Limited  to  take  gas  from 
field  gathering  points  for  delivery  to  S  &  M  Pipe  Lines 
Limited  at  a  point  adjacent  to  the  Alberta-Bri tish  Columbia 
boundary,  for  gas  going  to  British  Columbia  communities  and 
California,  and  for  delivery  to  Canadian-Montana  Pipeline 
Company  at  a  point  adjacent  to  the  Alberta-Montana  boundary 
for  gas  going  to  Montana.  Both  the  aforesaid  pipe  line 
companies  are  incorporated  by  special  Act  of  the  Parliament 
of  Canada  with  powers  to  export  gas  int erprovincially  and 
internationally. 

S  &  M  Pipe  Lines  Limited  will  build  a  36-inch  line 
through  British  Columbia  from  the  terminus  of  The  Alberta 
Gas  Trunk  Line  Company  Limited  line  at  the  Alberta-British 
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Columbia  boundary  in  the  Crowsnest  area  to  connect  with  a  line 
to  be  constructed  in  the  United  States  by  the  Pacific  Gas 
Transmission  Company  from  a  point  adjacent  to  the  British 
Co lumbia-Idaho  boundary,, 

Alberta  and  Southern  Gas  Co „  Ltd»  is  incorporated  under 
the  laws  of  the  Province  of  Alberta  and  is  a  wholly  owned 
subsidiary  of  the  Pacific  Gas  and  Electric  Company  of  San 
Francisco,  California,,  Other  sponsors  of  the  Alberta  and 
Southern  project  are  Canadian  Bechtel  Limited,  Blyth  and 
Company,  investment  bankers  of  San  Francisco,  Canadian  Western 
Natural  Gas  Company  Limited,  Northwestern  Utilities,  Limited 
and  Montana  Power  Company,,  Its  principle  function  is  as  a  gas 
pur  chaser. 

Pacific  Gas  and  Electric  Company  is  the  largest  utility  of 
its  kind  in  the  United  States,  serving  electricity  and  gas 
markets  in  northern  and  central  California,  particularly  in 
the  San  Francisco  area.  Pacific  Gas  and  Electric  Company 
operates  a  network  of  almost  20,000  miles  of  transmission  and 
distribution  lines  to  provide  gas  service  to  nearly  a  million 
and  a  half  customers, 

S  &  M  Pipe  Lines  Limited  was  incorporated  by  an  Act  of 
Parliament  in  1955  and  recently  has  been  acquired  by  the 
Alberta  and  Southern  sponsors.  It  is  estimated  that 
$38,200,000  of  its  capital  will  be  required  initially  to 
provide  transport  facilities  to  deliver  gas  from  The  Alberta 
Gas  Trunk  Line  Company  Limited  system  to  the  Pacific  Gas 
Transmission  Company  system.  About  75  per  cent  of  this 
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amount  will  be  raised  from  the  sale  of  bonds  and  25  per  cent 
from  common  stock.  It  is  intended  that  50  per  cent  of  the 
common  stock  will  be  owned  by  Pacific  Gas  Transmission  Company 
and  the  balance  offered  to  the  Canadian  public. 

Pacific  Gas  Transmission  Company  (incorporated  in  the 
State  of  California)  will  deliver  gas  from  the  international 
border  across  portions  of  Idaho,  Washington  and  Oregon  to  the 
California  border.  Some  $123,500,000  will  be  required 
initially  to  provide  transport  facilities  for  the  expected 
volumes  of  gas  to  be  received  from  S  &  M  Pipe  Lines  Limited. 

It  is  anticipated  that  the  capitalization  will  be  approx¬ 
imately  75  per  cent  bonds  and  term  loans,  8  per  cent  interim 
notes  (convertible  into  preferred  stock)  and  17  per  cent 
common  stock.  Of  the  latter  Pacific  Gas  and  Electric  Company 
will  own  about  50  per  cent;  Blyth  and  Company  Incorporated, 

7  per  cent;  Bechtel  Corporation,  9  per  cent;  Canadian  Western 
Natural  Gas  Company  and  Northwestern  Utilities,  Limited,  7 
per  cent  and  Montana  Power  Company  2  per  cent.  The  balance 
of  25  per  cent  will  be  offered  on  a  preferential  basis  to  the 
Canadian  public.  No  stock  for  promotional  purposes  will  be 
issued  to  the  original  investors. 

Gas  Supply  Contracts 

Alberta  and  Southern  has  negotiated  some  102  contracts 
and  agreements  with  73  different  companies  in  the  fields  and 
areas  mentioned  previously,  covering  some  552.3  million 
cubic  feet  of  gas  per  day.  The  price  to  be  paid  for  the  gas 
is  13^/  per  Mcf  through  June  30,  1961,  increasing  to  17^  per 
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Mcf  on  June  30,  1968,  and  to  21^  on  July  1,  1983,  at  a  base 
pressure  of  14a73  pounds  per  square  inche  In  the  case  of 
Westerose  South  the  pressure  base  is  14.4  psi,  with  the  same 
price  schedule.  Prices  commencing  July  1,  1968,  are  subject 
to  renegotiation.  Provision  is  also  made  for  adjusting  the 
price  if  the  Canadian  dollar  is  at  a  premium  of  more  than 
5  per  cent  or  a  discount  of  more  than  5  per  cent  with  the 
United  States  dollar. 

This  applicant  also  has  options  covering  future 
discoveries  of  gas  in  the  areas  of  the  south-western  part  of 
the  Province  with  12  companies,  and  covering  an  additional 
963.1  million  cubic  feet  per  day  if  all  of  the  gas  is 
discovered,  offered  and  accepted. 

Alberta  Gas  Sales  Contracts 

Alberta  and  Southern  has  contracted  for  the  sale  of  31 
million  cubic  feet  per  day  of  gas  to  the  Canadian  Montana 
Pipe  Line  Company  and  429  million  cubic  feet  per  day  to  the 
Pacific  Gas  Transmission  Company,  both  volumes  being  on  a 
90  per  cent  load  factor,  take  or  pay  basis.  The  price  to  be 
paid  for  the  gas  is  the  weighted  average  cost  to  Alberta  and 
Southern  plus  a  monthly  cost  of  service  charge  to  the 
appropriate  point  of  delivery. 

Pacific  Gas  Transmission  Company,  in  turn,  has  an  agree¬ 
ment  with  the  Pacific  Gas  and  Electric  Company  that  the 
latter  will  take  on  a  cost  of  service  basis  all  gas  received 
by  Pacific  Gas  Transmission  Company  from  Alberta  and  Southern 
less  any  sales  en  route. 
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Protection  of  Alberta  Requirements 

Alberta  and  Southern  has  entered  into  a  contract  with 
Canadian  Western  Natural  Gas  Company  Limited  and  Northwestern 
Utilities,  Limited  (hereinafter  called  the  “utilities")  whereby 
the  utilities,  after  making  maximum  use  of  their  other  sources 
of  supply  would  be  given  first  call  on  reserves  controlled  by 
the  Alberta  and  Southern  in  order  to  meet 

(a)  the  actual  annual  gas  requirements  of  their 
domestic,  commercial  and  small  industrial 
customers,  and 

(b)  the  estimated  maximum  daily  natural  gas 
requirements  for  their  large  industrial 
customers  (using  an  average  of  over  500  Mcf 
per  day)  as  shown  on  a  schedule  attached  to 
the  contract. 

The  schedule  indicates  the  total  large  industrial  requirements 
of  the  utilities  in  1957  to  be  in  the  order  of  31  billion  cubic 
feet  per  year  with  a  maximum  daily  rate  of  114  million  cubic 
feet,  increasing  to  125  billion  cubic  feet  per  year  in  1986 
and  a  maximum  day  requirement  of  436  million  cubic  feet.  Total 
estimated  large  industrial  requirements  from  1957  to  1986  are 
2,464  trillion  cubic  feet. 

The  gas  to  be  supplied  to  the  utilities  is  divided  into 
two  categories: 

(1)  annual  requirements  of  base  load  gas  at  not  less 
than  a  70  per  cent  load  factor  to  be  purchased  at 
a  price  equal  to  the  weighted  average  price  paid 
by  Alberta  and  Southern  in  the  Province  for 
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natural  gas  in  the  month  such  gas  is  delivered 
plus  an  appropriate  transportation  charge? 

(2)  additional  or  peak  load  gas  to  be  purchased  at 

103  times  the  weighted  average  field  price  paid 
by  Alberta  and  Southern  in  the  Province  in  the 
month  the  additional  gas  is  delivered  plus  an 
appropriate  transportation  charge,  or,  alter¬ 
natively,  the  utilities  may  pay  back  in  kind  103 
cubic  feet  of  gas  for  every  additional  cubic 
foot  taken  (such  payment  gas  to  be  delivered  at 
the  mutual  convenience  of  the  parties)„ 

With  respect  to  the  appropriate  transportation  charge  for 
both  categories  of  gas,  Mr,  Horton,  General  Manager  of  Alberta 
and  Southern,  under  cross  examination  by  Mr,  S0  Jo  Helman,  Q„C0, 
for  the  City  of  Calgary  and  other  communities  served  by 
Canadian  Western,  stated  the  charge  would  be  computed  by 
determining  the  average  cost  of  transporting  gas  through  the 
facilities  of  The  Alberta  Gas  Trunk  Line  Company  Limited 
expressed  in  cents  per  Mcf  per  mile  and  multiplying  such  cost 
by  the  distance  to  the  nearest  field  up-stream,  which  Alberta 
and  Southern  has  under  contract,  from  the  point  at  which  the 
utility  would  take  delivery  of  gasc 

INTERVENERS 

At  each  of  the  hearings,  the  other  applicant  appeared 
as  an  intervener.  Other  interveners  that  appeared  at  both 
hearings  were  Canadian  Western  Natural  Gas  Company  Limited, 
Northwestern  Utilities,  Limited,  City  of  Calgary,  The  Alberta 
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Gas  Trunk  Line  Company  Limited,  Trans-Canada  Pipe  Lines 
Limited,  Southern  California  Gas  Company,  Southern  Counties 
Gas  Company  and  C„  E0  Smith  who  appeared  representing  the 
public  interest.  At  the  Alberta  and  Southern  hearing,  the 
City  of  Edmonton  also  was  an  intervener  and  Mr.  Helman  who 
appeared  for  the  City  of  Calgary  stated  that  he  was  also 
representing  other  communities  being  served  by  the  Canadian 
Western  system.  At  the  Westcoast  hearing,  the  Town  of  Coleman 
presented  a  brief  through  Mayor  N.  E.  Frank  Aboussafy  who  was 
called  as  a  witness  by  Westcoast.  During  the  Alberta  and 
Southern  hearing,  submissions  were  also  made  on  behalf  of 
North  Canadian  Oils  Limited,  Shell  Oil  Company  of  Canada, 
Limited  and  The  Consolidated  Mining  and  Smelting  Company  of 
Canada  Limited. 

Some  of  the  representations  of  interveners  bear  directly 
upon  matters  dealt  with  in  the  applications,  such  as  reserves, 
local  requirements,  etc.,  and  can  be  dealt  with  when  those 
phases  of  the  applications  are  considered.  Other  represent¬ 
ations  of  a  more  incidental  nature  require  separate  consider¬ 
ation. 

Following  the  termination  of  the  hearing,  written 
arguments  were  received  from  each  applicant,  the  City  of 
Calgary  and  Trans-Canada  Pipe  Lines  Limited. 

The  Alberta  Gas  Trunk  Line  Company  Limited 

Each  applicant  had  informed  The  Alberta  Gas  Trunk  Line 
Company  Limited  (herein  called  ,5Trunk  Line*5)  of  the 
facilities  which  it  would  require  to  transport  gas  within 
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the  Province, 

Mr,  J.  C0  Mahaffy,  General  Manager,  appeared  on  behalf 
of  Trunk  Line  at  each  of  the  hearings,  In  each  case  he  made 
a  statement  with  respect  to  his  Company^  position  that  it 
was  not  supporting  or  opposing  the  application,  and  that  it 
reserved  the  right  to  change  the  route  and  design  of  the 
facilities  proposed  by  the  applicant,  as  it  may  be  deemed 
necessary,  to  supply  not  only  the  requirements  of  the 
applicant  but  also  to  supply  local  markets  and  other  export 
markets . 

He  stated  further  that  his  Company  had  not  entered  into 
a  transportation  agreement  with  either  applicant,  but  did  not 
anticipate  any  difficulty  in  making  such  arrangements. 

With  respect  to  the  Westcoast  application,  Trunk  Line 
objected  to  the  proposal  that  a  subsidiary  company,  Westcoast 
Transmission  Company  (Alberta)  Ltd,,  would  build  the  sour  gas 
line  from  Savanna  Creek  to  Coleman  for  two  reasons: 

(1)  The  plan  might  result  in  the  loss  of  Provincial 
legislative  and  administrative  control  of  the 
applicant's  proposed  gas  operations  and 
facilities  within  the  Province, 

(2)  Trunk  Line  is  frankly  apprehensive  that  the 
proposed  sour  gas  line,  if  constructed  and 
operated  by  Westcoast  Transmission  Company 
(Alberta)  Ltd,  will  be  extended  from  one  sour 
gas  field  to  another  and  thus  place  the  trans¬ 
portation  of  gas  in  the  Foothills  area  within 
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the  control  of  Westcoast  rather  than  Trunk 
Line.  In  that  event  Trunk  Line  would  be 
unable  to  fulfil  adequately  what  it  considers 
to  be  its  future  obligations  to  the  gas 
producers  and  the  gas  consumers  of  the 
Province. 

Hr.  Mahaffy  also  recommended  that  it  should  be  made  clear , 
preferably  in  a  condition  to  any  export  permit,  that  the 
permittee  will  make  any  pipe  line  gas  transported  for  it  by 
Trunk  Line  available  at  reasonable  prices  for  farms  or  other 
small  users  which  may  make  arrangements  with  Trunk  Line  to 
tap  Trunk  Line's  facilities  in  order  to  take  delivery  of  such 
gas. 

Trans-Canada  Pipe  Lines  Limited 

Trans-Canada  opposed  both  applications  on  the  grounds 
that  if  they  were  granted  there  would  not  be  sufficient 
reserves  of  gas  to  look  after  the  requirements  of  the  Province 
of  Alberta  and  the  other  Canadian  requirements  and,  further, 
that  the  granting  of  the  applications  would  place  the  control 
of  virtually  all  of  the  foreseeable  gas  reserves  of  the 
Province  in  the  hands  of  large  American  corporations  with 
material  benefits  to  the  United  States  and  to  the  detriment 
of  the  Canadian  economy. 

Trans-Canada  also  contended  that  the  Board  did  not 
have  the  authority  to  grant  an  export  permit  to  a  market 
outside  of  Canada.  The  Board  is  of  the  opinion  that  it 
makes  no  difference  to  its  authority  whether  the  gas  to  be 
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removed  from  the  Province  is  to  be  used  within  or  outside 
Canada  and  that  if  Alberta  and  Canadian  requirements  are 
protected  it  has  the  right,  with  the  approval  of  the 
Lieutenant  Governor  in  Council,  to  issue  a  permit,,  Any 
permittee,  of  course,  would  have  to  obtain  a  licence  to 
export  under  The  Exportation  of  Power  and  Fluids  and  Import¬ 
ation  of  Gas  Act,  The  Board  believes,  however,  that  the 
Federal  authorities  would  issue  a  licence  once  they  were 
satisfied  that  the  gas  to  be  exported  was  surplus  to  Canadian 
requirements  and  that  Canadian  gas  going  to  the  United  States 
would  be  sold  at  the  point  of  entry  at  a  price  which  would 
not  discriminate  against  Canadian  consumers,  having  regard  to 
load  factors  and  other  pertinent  circums tanc es „ 

Trans-Canada  filed  with  the  Board  an  estimate  of  its 
future  requirements  and  this  is  discussed  in  Appendix  C 
which  deals  with  Canadian  markets „ 

The  City  of  Calgary 

The  City  of  Calgary  opposed  any  export  of  gas  to  the 
United  States  at  the  present  time0  The  City  contended  that 
the  established  reserves  and  the  trends  in  reserves  are 
required  to  meet  Alberta  and  Canadian  requirements  and  would 
not  support  export  out  of  Canada,, 

The  City  was  of  the  opinion  that  the  cost  of  export  to 
the  United  States  should  not  be  permitted  to  change  the 
price  paid  by  Alberta  consumers  and  that  the  price  paid  for 
gas  by  Alberta  consumers  should  be  on  the  same  basis  as  if 
no  export  had  been  permitted,.  The  City  also  was  fearful  that. 
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with  the  recent  upward  trend  in  the  percentage  of  sour  gas 
reserves s  more  sulphur  would  be  produced  than  could  be 
marketed  if  the  fields  were  produced  in  accordance  with  their 
potential  deliverability0 

Town  of  Coleman 

The  Town  of  Coleman  in  its  brief  urged  that  the  benefits 
to  that  community  resulting  from  the  construction  and  oper¬ 
ation  of  a  processing  plant  be  counted  in  support  of  the 
Westcoast  application,.  Having  been  dependent  solely  on  the 
coal  industry  the  towns  in  the  Crowsnest  Pass  are  so  hard  hit 
that  their  very  existence  may  depend  on  the  plant  and  pipe 
line  cons truction,.  In  the  meantime  the  municipal  machinery 
and  services  are  available,.  The  number  of  men  in  Coleman  in 
employment  directly  connected  with  coal  has  fallen  from 
1,250  in  1952  to  less  than  200o  In  the  Pass  there  are  1,604 
men  receiving  unemployment  benefits,  and  among  them  are 
classified  workers  such  as  welders  and  mechanics,  as  well  as 
common  laborers „ 

North  Canadian  Oils  Limited 

The  brief  of  North  Canadian  Oils  Limited  has  bearing 
only  on  the  application  of  Alberta  and  Southern,,  This 
company  has  a  gas  pipe  line  running  from  a  point  near 
Wabamun  to  Hinton,,  Its  gas  is  produced  in  the  Alexander 
Field  and  Calihoo  area  and  delivered  to  the  North  Canadian 
line  by  Mid-WeStern  Industrial  Gas  Limited,,  The  proposed 
line  carrying  Alberta  and  Southern  gas  southward  from  the 
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Windfall  area  would  cross  the  North  Canadian  line.  This 
intervener  pointed  out  that  the  Alberta  and  Southern  project 
would  cause  an  increase  in  the  well  head  price  of  gas  in 
the  area  tributary  to  the  North  Canadian  pipe  linec  However* 
it  would  stimulate  the  search  for  and  development  of 
additional  reserves  in  the  area  and  would  assure  North  Canadian 
and  its  customers  of  further  supplies  when  necessary  either 
from  these  additional  reserves  or  from  the  line  carrying 
Alberta  and  Southern  gas0  Also*  it  is  possible  that  profit¬ 
able  use  for  North  Canadian's  surplus  capacity  could  be  found 
in  transporting  gas  for  Alberta  and  Southern,,  After  weighing 
the  pro  * s  and  con's*  this  intervener  is  in  favor  of  Alberta 
and  Southern,, 

The  Consolidated  Mining  and  Smelting  Company  of  Canada  Limited 

The  intervener*  The  Consolidated  Mining  and  Smelting 
Company  of  Canada  Limited*  also  was  concerned  about  the  price 
of  gas  in  Alberta,,  It  stated  that  it  did  not  oppose  "export** 
of  natural  gas*  but  submitted  that  any  permit  granted  should 
be  subject  to  the  condition  that  the  permittee  will  supply 
gas  to  industry  within  the  Province  at  reasonable  prices* 
having  regard  to  the  disadvantage  that  industry  suffers  in 
Alberta  in  comparison  to  its  competitors  in  the  export 
markets.  This  intervener  operates  a  nitrogen  plant  at  Calgary 
at  which  280  persons  are  employed,.  It  manufactures  chemical 
fertilizers*  a  large  part  of  which  is  exported.  One-quarter 
of  its  market  is  in  the  States  of  Washington*  Oregon  and 
Idaho.  Here  its  competitive  position  is  difficult  because 
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of  both  the  cost  of  transportation  to  market  and  competition 
with  products  of  a  new*,  modern  plant,, 

Westcoast  Transmission  Company  Limited 

Westcoast  opposed  the  application  of  Alberta  and  Southern 
on  the  grounds  that  the  latter  had  not  demonstrated  it  had 
adequate  reserves  to  meet  the  deliverability  for  the  Alberta 
utilities  and  its  own  requirements  and  that  no  provision  had 
been  made  to  supply  Trans-Canada's  additional  requirements  for 
its  Canadian  markets. 

Further*,  Westcoast  claimed  that  because  Alberta  and 
Southern  was  a  new  project  requiring  the  construction  of 
substantial  pipe  line  facilities  through  territories  and 
markets  presently  served  by  existing  pipe  lines*,  a  considerable 
length  of  time  might  elapse  before  it  received  the  necessary 
approval  from  the  Federal  Power  Commission,,  On  the  other 
hand s  Westcoast  claimed  its  proposal  involved  a  relatively 
small  supply  of  gas  which  could  be  imported  through  the 
facilities  of  Pacific  Northwest  Pipeline  Corporation  and  El 
Paso  Natural  Gas  Company  with  a  minimum  of  additional 
facilities  to  be  constructed  by  the  latter  companies. 

Alberta  and  Southern  Gas  Co0  Ltd. 

Alberta  and  Southern  opposed  Westcoast0 s  application 
on  the  grounds  that  the  only  reserves  Westcoast  had  under 
contract  were  the  Calgary  and  Savanna  Creek  fields  and  that 
the  contract  between  the  Westcoast  Transmission  Company 
Limited  and  Westcoast  Transmission  Company  (Alberta)  Ltd. , 
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whereby  the  latter  company  would  sell  gas  to  Canadian  Western 
Natural  Gas  Company  Limited ,  was  meaningless  because  no  gas 
would  be  available  from  the  Calgary  field  unless  Wes tcoast 
was  able  to  cut  off  its  deliveries  to  its  United  States 
customer. 

Alberta  and  Southern  also  contended  the  granting  of  the 
Westcoast  application  would  create  a  monopoly  both  as  to 
production  and  marketing  of  gas  in  Alberta  and  British  Columbia 
and  the  Western  United  States.  Reference  was  made  to  Westcoast*s 
present  pipe  line  system  connecting  reserves  in  the  Peace 
River  area  to  the  United  States  and  to  the  proposed  line  from 
the  southern  Alberta-British  Columbia  boundary  to  the  United 
States  with  an  ultimate  capacity  of  660  million  cubic  feet  per 
day.  Alberta  and  Southern  suggested  the  present  application 
was  merely  to  get  Westcoast ®s  foot  in  the  door  and  eventually 
the  company  would  want  to  hook  up  with  its  Peace  River  system 
which  would  give  it  a  pipe  line  ring  from  Sumas ,  Washington, 
north  through  British  Columbia,  across  to  the  Peace  River  area 
of  Alberta,  then  south  through  Alberta  and  the  Crowsnest 
Pass  to  Kingsgate,  British  Columbia.  Further  reference  was 
made  to  the  marketing  areas  served  by  £1  Paso  Natural  Gas 
Company  and  Pacific  Northwest  Pipeline  Corporation  which 
include  all  of  California,  Oregon,  Washington,  Arizona  and 
parts  of  New  Mexico,  Wyoming,  Colorado  and  Utah,  and  to  the 
fact  that  the  acquisition  of  Pacific  Northwest  Pipeline 
Corporation  by  El  Paso  Natural  Gas  Company  was  the  subject 
to  an  anti-trust  suit  brought  by  the  United  States  Federal 
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FINDINGS 

The  Board  having  publicly  heard  the  applications  under 
The  Gas  Resources  Preservation  Act,  1956,  of  Alberta  and 
Southern  Gas  Co.  Ltd*  and  Westcoast  Transmission  Company 
Limited,  having  studied  the  evidence  submitted  at  the  public 
hearings,  and  having  regard  to  the  advice  of  its  staff,  to 
its  own  knowledge,  and  to  its  responsibilities  under  the 
Act,  finds  as  follows: 


I  IN  THE  MATTER  OF  THE  ESTABLISHED  RESERVES  OF  GAS 
IN  ALBERTA 

The  Board  estimates  the  established  reserves  of  gas  in 
Alberta  as  of  March  31,  1958,  to  be  22*5  trillion  cubic 
feet  (at  14,4  psia  and  60°F)  or  the  equivalent  of  23.3 
trillion  cubic  feet  when  converted  to  a  common  heating  value 
of  1,000  Btu  per  cubic  foot. 

The  present  estimate  represents  an  increase 
of  some  4.2  trillion  cubic  feet  since  the  Board's 
last  estimate  of  September  30,  1956.  About  one 
half  of  the  increase  is  due  to  new  discoveries, 
mostly  in  the  foothills  region  of  the  Province, 
with  the  remainder  being  due  to  development  of 
previous  discoveries.  Of  the  23.3  trillion  cubic 
feet  some  1.3  trillion  cubic  feet  represent 
reserves  presently  considered  beyond  economic 
reach,  about  1.2  trillion  cubic  feet  lie  in  the 
Peace  River  area  of  Alberta,  leaving  20.8  trillion 
cubic  feet  as  economically  available  gas  in  the 
remainder  of  the  Province.  Details  of  the  reserve 
estimate  appear  in  Appendix  A  and  are  illustrated 
in  Figure  E-3  of  Appendix  E. 


II  IN  THE  MATTER  OF  THE  TRENDS  IN  EXPLORATION  AND  THE 
GROWTH  OF  RESERVES  OF  GAS  IN  ALBERTA 

The  Board  believes  that  a  reliable  relationship 

confirmed  by  experience  has  now  been  developed  between  the 
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number  of  wildcat  wells  drilled  and  the  new  gas  reserves 
discovered#  It  confidently  expects  that  for  some  time  to 
come  new  gas  reserves  will  be  discovered  at  an  average  rate 
of  about  6  billion  cubic  feet  per  wildcat  well  or,  with  the 
drilling  of  some  400  wildcat  wells  per  year,  at  a  rate  of 
about  2*4  trillion  cubic  feet  per  year.  Given  proper 
incentive  for  exploration  the  Board  believes  such  a  rate 
of  growth  will  continue  for  the  next  15  to  20  years  and 
that  some  51  trillion  cubic  feet  of  new  reserves  will  be 
discovered  during  the  period  1958-1987# 

A  detailed  geological  and  statistical 
analysis  of  the  trends  in  growth  of  reserves  is 
presented  in  Appendix  B.  The  amount  by  which 
newly  discovered  reserves  are  underestimated  in 
the  early  years  is  also  analyzed  to  indicate  that, 
on  the  average,  some  6  years  is  required  before  a 
reserve  is  fully  evaluated.  The  present  total 
estimate  of  23.3  trillion  cubic  feet  is  known  to 
be  conservative  and  believed  to  be  low  by  about 
4.5  trillion  cubic  feet.  Until  this  4.5  trillion 
cubic  feet  of  reserve  is  developed  and  can  be 
assigned  to  the  known  fields  it  cannot  be 
included  with  the  established  reserves. 


Ill  IN  THE  MATTER  OF  THE  PRESENT  AND  FUTURE  REQUIREMENTS 

OF  ALBERTA  FOR  GAS  AND  THE  PRESENT  EXPORT  COMMITMENTS 

The  Board  estimates  the  actual  requirements  for 
Alberta  for  gas  for  the  30  year  period  January  1,  1958*  to 
December  31,  1987,  to  be  8.0  trillion  cubic  feet  with  a 
1987  peak  day  requirement  of  some  2,000  million  cubic  feet. 
For  that  part  of  the  Province  excluding  the  Peace  River  area 
the  corresponding  figures  are  7.7  trillion  and  some  1,920 
million  cubic  feet.  Present  remaining  export  commit¬ 
ments  total  some  5.7  trillion  cubic  feet  of  which 
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about  409  trillion  cubic  feet  is  the  commitment  from  the 
part  of  the  Province  excluding  the  Peace  River  area* 

Estimates  received  in  evidence  and  studies 
of  the  Board  staff  were  found  to  be  in  good 
general  agreement*  Full  details  -appear  in 
Appendix  C  with  a  treatment  of  an  estimate  by 
"formula”  method  in  Appendix  E. 

IV  IN  THE  MATTER  OF  THE  MEETING  OF  THE  1958-1987 

REQUIREMENTS  OF  ALBERTA  TOGETHER  WITH  THE  PRESENT 
EXPORT  COMMITMENTS 

The  Board  estimates  that  gas  reserves  totalling  some 
llo3  trillion  cubic  feet  are  necessary  to  meet  the  annual 
and  peak  day  requirements  of  Alberta  for  the  30  year  period 
1958-1987. 

The  Board  believes  that  the  future  requirements  of 
and  the  export  commitments  from  the  Peace  River  area  of 
the  Province  can  most  logically  be  met  from  the  established 
and  the  future  reserves  of  that  area. 

Reserves  of  the  order  of  10*7  trillion  cubic  feet  are 
estimated  to  be  necessary  to  meet  the  annual  and  peak  day 
requirements  of  that  part  of  the  Province  excluding  the 
Peace  River  area  for  the  30  year  period  1958-1987.  Having 
regard  to  the  reliance  it  now  places  on  the  trends  in 
growth  of  reserves  the  Board  considers  that  full  and  proper 
protection  is  afforded  to  this  major  part  of  Alberta  by 
the  reservation  of  some  9*3  trillion  cubic  feet  from 
established  reserves*  The  9.3  trillion  cubic  feet  is 
sufficient  to  meet  annual  requirements  for  26  to  30  years 
and  the  peak  day  requirements  for  at  least  25  years.  The 
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small  remaining  requirement  of  1.4  trillion  cubic  feet  is 
allocated  against  future  reserves, 

A  further  established  reserve  of  the  order  of  5.7 
trillion  cubic  feet  is  required  to  meet  present  export 
commitments  from  that  part  of  the  Province  exclusive  of 
the  Peace  River  area. 

The  problem  of  meeting  the  1958-1987 
requirements  of  Alberta  and  the  present  export 
commitments  is  given  detailed  study  in  Appendix 
D  through  comprehensive  illustrative  deliver- 
ability  schedules.  The  problem  is  also  analyzed 
by  an  alternative  ,,formulatf  method  in  Appendix 
E.  Both  studies  lead  to  the  same  general  result. 

A  pictorial  representation  is  presented  in  Figure 
E-3. 


V  IN  THE  MATTER  OF  "CANADIAN  PREFERENCE"  AND  THE 

CONTRACTABLE  AND  LONG  TERM  REQUIREMENTS  OF  CANADIAN 

MARKETS  BEYOND  ALBERTA 

The  Board  considers  that  Canadian  requirements  beyond 
the  Province  and  within  the  range  of  economic  feasibility 
should  be  protected  for  25  years  and  that  this  can  be 
achieved  by  the  reservation  of  the  immediately  contractable 
future  requirements  from  current  established  reserves  and 
the  reservation  of  the  balance  of  the  requirements  from 
future  reserves. 

At  this  time  the  Board  considers  that  the  present 
and  future  Canadian  requirements  in  British  Columbia  can  be 
met  from  British  Columbia  sources  and  committed  export  from 
Alberta  to  British  Columbia. 

Canadian  requirements  east  of  Alberta  are  now  being 
served  by  Trans-Canada  Pipe  Lines  Limited  and  Saskatchewan 
Power  Corporation.  Only  Trans-Canada  has  indicated  future 


24 


Canadian  requirements  beyond  the  authorized  export.  The 
Board  estimates*  and  Trans-Canada  concurs*  that  the  immed¬ 
iately  contractable  future  requirements  of  Trans-Canada  are 
some  1.5  trillion  cubic  feet.  The  Board  considers  4.5 
trillion  cubic  feet  to  be  a  reasonable  estimate  of  the 
balance  of  the  25  year  Canadian  requirements  of  Trans-Canada 
(in  addition  to  the  4.5  trillion  cubic  feet  now  under  permit 
and  the  1.5  trillion  cubic  feet  considered  to  be  contractable). 

Details  of  the  estimates  and  evidence  received 
by  the  Board  at  the  hearings  and  results  of  its  own 
studies  appear  in  Appendix  C.  A  graphical  represent¬ 
ation  of  the  requirements  is  given  in  Figure  E-3  of 
Appendix  E„ 


VI  IN  THE  MATTER  OF  THE  MEETING  OF  THE  CONTRACTABLE  AND 
LONG  TERM  REQUIREMENTS  OF  CANADIAN  MARKETS  BEYOND 
ALBERTA 

The  Board  believes  that  the  immediately  contractable 
portion  of  the  Canadian  requirements  of  Trans-Canada  Pipe 
Lines  Limited  may  be  protected  (both  as  to  annual  and  peak 
requirements)  by  the  reservation  of  some  1.7  trillion  cubic 
feet  of  established  gas  reserves  from  surplus  declaration. 
Such  reservation  has  been  made  and  will  be  continued  until 
December  31*  1958*  to  afford  Trans-Canada  Pipe  Lines 
Limited  the  opportunity  to  contract  for  the  gas  and  to  file 
an  application  for  its  export  from  Alberta.  The  December 
31,  1958,  date  may  be  changed  to  a  later  date  if  Trans- 
Canada  upon  application  satisfies  the  Board  that  it  is 
unable  to  contract  for  the  gas  on  reasonable  terms. 

The  long  term  Canadian  requirements  of  Trans-Canada 
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Pipe  Lines  Limited  require  some  5.6  trillion  cubic  feet  of 
gas  reserves  for  the  protection  of  both  the  annual  and  peak 
requirements.  The  Board  is  confident  that  full  protection 
is  afforded  these  requirements  from  the  future  reserves* 

The  Board  contemplates  periodic  reviews  of  Canadian 
requirements  beyond  the  Province  and  a  continuation  of  the 
policy  of  reserving  the  immediately  contractable  requirements 
from  surplus  declaration  and  the  long  term  requirements  from 
future  reserves* 

The  problem  of  meeting  the  contractable  and 
the  long  term  Canadian  requirements  of  Trans-Canada 
Pipe  Lines  Limited  is  dealt  with  in  detail  through 
illustrative  deliverability  schedules  in  Appendix 
D*  An  alternative  analysis,  leading  to  the  same 
general  result*  is  presented  in  Appendix  E.  A 
pictorial  representation  is  provided  in  Figure  E-3» 

VII  IN  THE  MATTER  OF  GAS  SURPLUS  TO  THE  1958-1987 
REQUIREMENTS  OF  ALBERTA,  THE  PRESENT  EXPORT 
COMMITMENTS  AND  THE  1958-1982  CANADIAN 
REQUIREMENTS  BEYOND  ALBERTA 

The  Board  estimates  that,  of  the  established  reserves 
of  23*3  trillion  cubic  feet  of  gas,  some  4*1  trillion  cubic 
feet  is  surplus  to  the  present  and  future  requirements  of 
Alberta,  the  present  export  commitments  and  the  immediately 
contractable  future  Canadian  requirements  of  Trans-Canada. 

Of  the  future  reserves  now  estimated  at  some  51 
trillion  cubic  feet,  some  44  trillion  cubic  feet  is  surplus 
to  the  presently  estimated  30-year  needs  of  Alberta  and 
the  25-year  other  Canadian  requirements.  This  surplus  in 
future  reserves  will  require  revision  from  year  to  year 
to  reflect  changes  in  the  estimates  of  both  the  future 
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reserves  and  the  future  Alberta  and  other  Canadian 
requirements,,  It  is  anticipated  that  much  of  this  surplus 
future  gas  will  become  available  for  export# 

Details  of  the  computation  of  these  surplus 
amounts  and  of  the  fields  in  which  the  surplus 
established  reserves  are  located  are  presented 
in  Appendices  D  and  E*  A  pictorial  representation 
of  the  surplus  gas  is  shown  in  Figure  E-3  of 
Appendix  E*> 

VIII  IN  THE  MATTER  OF  THE  DISPOSITION  OF  THE  APPLICATIONS 
OF  ALBERTA  AND  SOUTHERN  GAS  CO*  LTD*  AND  WESTCOAST 
TRANSMISSION  COMPANY  LIMITED 

The  Board  finds  that  the  quantity  of  gas  applied  for 
by  each  applicant  is  in  excess  of  that  which  can  be  met 
from  surplus  established  reserves  under  contract  to  the 
applicant#  The  Board,  therefore,  cannot  grant  either 
application  at  this  time* 

The  Board  is  prepared,  with  the  approval  of  the 
Lieutenant  Governor  in  Council, to  continue  both  applications 
to  December  31st,  1958, to  afford  each  of  the  applicants  the 
opportunity  of  filing  amendments  to  its  application  for  the 
purpose  of  adjusting  the  quantities  of  gas  to  be  removed 
from  the  Province  to  correspond  to  the  declared  surplus* 

The  Board  refers  the  applicants  to  the  detailed  analyses 
of  the  surplus  in  Appendices  D  and  E  for  general  guidance 
in  this  respect* 

Upon  receipt  of  an  amending  application  the  Board 
would  call  a  public  hearing*  At  the  hearing  the  Board 
would  expect  to  receive  evidence  of 
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(a)  contracts  for  any  surplus  gas  additional  to 
that  under  contract  at  the  time  of  the  hearing 
of  the  original  application, 

(b)  any  changes  contemplated  in  the  design,  route 
and  costs  of  the  proposed  pipe  line  and  other 
facilities, 

(c)  an  undertaking  by  The  Alberta  Gas  Trunk  Line 
Company  Limited  for  the  construction  of  the 
appropriate  facilities  required  in  Alberta® 

The  Board  would  then,  with  the  approval  of  the  Lieutenant 
Governor  in  Council,  be  prepared  to  issue  a  permit  or 
permits,  subject  to  suitable  terms  and  conditions,  to  one 
or  both  of  the  applicants  covering  gas  declared  surplus  and 
which  the  applicant  has  under  contract® 

If  Alberta  and  Southern  Gas  Co®  Ltd®  does  not  file 
with  the  Board,  on  or  before  December  31st,  1958,  an  amend¬ 
ment  to  its  application  for  the  purpose  set  out  above,  its 
application  shall  be  deemed  to  be  dismissed® 

If  Westcoast  Transmission  Company  Limited  does  not 
file  with  the  Board,  on  or  before  December  31st,  1958,  an 
amendment  to  its  application  for  the  purpose  set  out  above, 
its  application  shall  be  deemed  to  be  dismissed® 

IX  IN  THE  MATTER  OF  INTEGRATION  AND  THE  MEETING  OF 
THE  REQUIREMENTS  OF  THE  PROVINCE  AND  OF  EXPORT 
GENERALLY 

The  Board  believes  that  more  can  be  accomplished  in 
the  interests  of  all  parties  concerned,  including  the 
Alberta  consumers,  if  the  Alberta  utility  companies,  the 
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producers  of  gas*.  The  Alberta  Gas  Trunk  Line  Company 
Limited  and  the  exporters  of  gas  from  the  Province*  would 
work  together  to  formulate 

(a)  an  efficient  method  of  coordinating  production 
and  integrating  deliveries  of  gas*  and 

(b)  an  efficient  and  imaginative  design  for  the 
expansion  of  the  Alberta  Gas  Trunk  Line 
facilities • 

The  illustrative  delivery  schedules  in  Appendix  D 
present  one  method  whereby*  though  coordination  and  integ¬ 
ration*  the  gas  reserves  may  be  employed  to  supply  Alberta 
and  other  Canadian  requirements*  the  present  export 
commitments*  and  the  surplus  gas  might  be  utilized  to 
supply  additional  export  marketSo  Undoubtedly  there  are 
other  methods*, 

The  Board  is  prepared  to  meet  with  any  of  the  interested 
parties  to  discuss  alternative  schemes  for  the  coordination 
of  the  production  and  the  integration  of  deliveries  of  gas, 
and  the  overall  design  of  facilities  to  be  constructed  by 
The  Alberta  Gas  Trunk  Line  Company  Limited* 

Respectfully  submitted* 

I*  Ne  McKinnon* 

Chairman* 

D0  Po  Goodall*  P.Engo* 

Deputy  Chairman* 

Go  Wo  Govier*  P®  Eng®* 

Board  Member* 

Dated  at  Calgary*  Alberta* 

this  15th  day  of  September*  1958« 
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APPENDIX  A 

the  established  reserves  of  gas  in  alberta 

In  previous  studies  the  Board  has  reported  gas  reserves 
on  an  actual  Btu  basis  —  i.e.  as  volumes  of  gas  at  14.4  psia 

and  60°F  of  known  or  estimated  actual  heating  value.  It  has 
become  apparent  to  the  Board  that  it  vould  be  more  useful  and 
would  lead  to  more  consistent  interpretation  if  such  figures 
were  adjusted  to  a  common  heating  value  of  1,000  Btu  per  cubic 
foot  (14.4  psia  and  60°F).  Accordingly  in  this  reserve  study 
figures  are  presented  both  on  the  actual  and  the  1,000  Btu 
basis • 

The  Board,  in  a  report  issued  January,  1957,  estimated 
the  established  reserves  of  gas  in  the  Province  as  at 
September  30th,  1956,  to  be  18.3  trillion  cubic  feet  (actual 
Btu  basis).  Present  studies  by  the  Board  and  its  staff  and 
submissions  by  industry  indicate  a  sizeable  increase  in  these 
reserves.  Established  reserves  as  of  March  31,  1958,  with 
production  discounted  to  December  31,  1957,  are  estimated  to 
be  22.5  trillion  cubic  feet  (actual  Btu  basis)  or  23.3 
trillion  cubic  feet  (1,000  Btu  basis).  This  represents  an 
increase  of  some  4.2  trillion  cubic  feet  since  September, 

1956. 

Both  Vestcoast  Transmission  Company  Limited  and  Alberta 
and  Southern  Gas  Co.  Ltd.  submitted  gas  reserve  estimates 
for  certain  fields  in  the  Province  in  which  they  considered 
significant  changes  had  taken  place  since  the  Board's  1957 


estimate. 


A-2 

The  reserve  estimates  submitted  by  Westcoast  Transmission 
Company  Limited  covered  eighteen  fields.  The  net  increase  in 
reserves  for  these  fields  over  that  of  the  Board's  January, 

1957,  estimate  was  some  4.1  trillion  cubic  feet  giving  a  total 
of  22.4  trillion  cubic  feet  (actual  Btu  basis)  for  what  the 
company  designated  as  proved  reserves  as  of  January  1,  1958. 
Evidence  with  respect  to  these  estimates  was  presented  at  the 
Westcoast  hearing  by  Dr.  G.  S.  Hume,  Dr.  W.  J.  McPherson  and 
P.  Ho  Kutney  of  Westcoast  Transmission  Company  Limited  and  by 
0.  D.  Boggs  and  Dr.  J.  C.  Sproule  of  J.  C.  Sproule  and 
Ass  ociat es . 

During  the  hearing  of  Alberta  and  Southern  Gas  Co.  Ltd., 
gas  reserve  estimates  were  submitted  on  the  Company's  behalf 
by  Ralph  E.  Davis  and  his  associate  J.  M.  Wege.  The  Davis 
estimate  covered  thirty  fields,  most  of  which  were  at  least 
partly  under  contract  or  option  to  Alberta  and  Southern.  The 
total  reserve  of  these  thirty  fields  as  of  January  1,  1958, 
was  estimated  at  10.2  trillion  cubic  feet  (actual  Btu  basis). 

By  the  addition  of  the  gas  reserves  previously  estimated  by 
the  Board's  staff  for  the  remainder  of  the  Province  as  of  the 
same  date,  Mr.  Davis  arrived  at  a  total  provincial  reserve 
of  23.1  trillion  cubic  feet  (actual  Btu  basis). 

During  the  Alberta  and  Southern  hearing  an  independent 
estimate  of  gas  reserves  was  also  submitted  by  Mr.  C.  H. 
Keplinger,  consultant  for  Shell  Oil  Company  of  Canada,  Limited, 
for  the  holdings  of  Shell  in  the  Waterton  field.  Mr. 

Keplinger  also  gave  a  preliminary  estimate  of  the  reserves 
for  a  discovery  made  after  January  1,  1958,  by  Shell  Oil 
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Company  of  Canada,  Limited  at  Panther  River. 

The  more  intensive  exploratory  drilling  in  the  Alberta 
foothills  and  adjacent  areas  west  of  the  fifth  meridian 
during  the  past  two  years  has  accounted  for  most  of  the 
important  discoveries  of  new  gas  reserves.  The  study  shows 
that  about  2.2  trillion  cubic  feet  are  attributable  to  these 
new  discoveries  and  2.0  trillion  cubic  feet  to  expansion  of 
previously  known  reserves.  The  major  new  discoveries  were 
Innisfail,  Lovett,  Panther  River,  Pine  Creek,  Stolberg  and 
Waterton.  The  greatest  increase  in  previously  known  reserves 
is  attributable  to  Bindloss,  Calgary,  Carbon,  Harmattan  East, 
Medicine  Hat,  Minnehik-Buck  Lake,  Savanna  Creek,  Westerose 
South  and  Wimborne.  Offsetting  these  increases  to  some 
extent  are  decreases  in  the  estimates  for  Harmattan-Elkt on , 
Pembina,  Pincher  Creek  and  Windfall. 

The  total  established  reserves  of  gas  in  Alberta  of  23.3 
trillion  cubic  feet  (1,000  Btu  basis)  may  be  classified  as 
follows  g 


(1)  Reserves  presently  considered 
within  economic  reach  in  Peace 

River  Area  1.0  Tcf 

(2)  Reserves  presently  considered 
within  economic  reach  in 

remainder  of  Province  21.0  Tcf 


(3)  Reserves  presently  considered 
beyond  economic  reach 


1.3  Tcf 


Total  23.3  Tcf 


Table  A-l  lists  individually  all  reserves  estimated  by 


the  Board  at  10  billion  cubic  feet  or  greater  plus  some 
smaller  reserves  available  for  local  use.  The  reserves  are 
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given  both  on  an  actual  and  on  a  1,000  Btu  basis.  Reserves 
less  than  10  billion  cubic  feet  each,  assumed  to  be  of  1,000 
Btu  gas,  are  not  listed  separately  but  are  shown  as  totals  of 
237  billion  cubic  feet  within  and  592  billion  cubic  feet 


beyond  economic  reach. 

A  brief  description  of  Table  A-l  is  as  follows g 


Column 


Pres  ents 


1.  Name  of  field  or  area.  The  location  of  the  fields  and 
areas  are  shown  in  Figure  A-l. 

2.  Geological  formation  or  zone  from  which  gas  is  obtain¬ 
ed.  The  stratigraphic  relationship  of  the  formations 
is  shown  in  Figure  A-2. 

3.  Estimated  original  gas  in  place  expressed  in  billions 
of  cubic  feet  at  standard  conditions. 

4.  Discount  to  be  applied  to  original  gas  in  place 
(Column  3)  to  account  for  the  gas  left  in  the 
reservoir  at  abandonment, 

5.  Discount  to  be  applied,  after  that  for  reservoir  loss, 
to  account  for  surface  loss.  This  factor  includes 
(where  applicable)  allowance  for  gas  flared,  oper¬ 
ational  loss,  field  and/or  plant  fuel,  and  processing 
shrinkage  attending  the  removal  of  carbon  dioxide, 
hydrogen  sulphide,  propane  and  butanes  plus. 

6.  Estimated  disposable  gas  reserves  as  at  March  31, 

1958,  expressed  in  billions  of  cubic  feet  at  standard 
conditions . 

7.  Heating  value  of  gas  expressed  in  Btu  per  cubic  foot 
(14.4  psia,  60°F)  from  actual  analyses  where  avail¬ 
able,  otherwise  estimated. 

8.  Equivalent  value  of  column  6  expressed  on  the  basis 
of  gas  at  1,000  Btu*s  per  cubic  foot. 


Comments  With  Regard  to  Certain  Fields 

INNISFAIL 

This  reserve  was  discovered  in  June,  1957,  by  Canadian 
Oil  Companies  Ltd.  The  field  is  situated  about  four  miles 
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south-west  of  the  town  of  Innisfail.  It  is  a  Devonian  oil 
field  with  production  from  the  Leduc  (D-3  reef)  formation. 

A  small  gas  reserve  of  about  ten  billion  cubic  feet 
occurs  in  the  Mississippian  limestone  and  about  three  billion 
cubic  feet  is  estimated  for  the  Wabamun  at  the  top  of  the 
Devonian.  The  main  reserve  occurs,  however,  in  the  Leduc 
formation.  There  is  a  small  gas  cap  in  the  highest  part  of 
the  Leduc  reef  but  most  of  the  gas  in  the  reservoir  is  assoc¬ 
iated  with  oil.  This  gas  contains  about  20  per  cent  hydrogen 
sulphide  and  will  require  processing  to  make  it  suitable  for 
pipe  line.  The  gas  production  will  be  governed  by  the  rate 
of  oil  production.  The  field  is  well  situated  with  respect 
to  proposed  market  outlets. 

LOVETT  RIVER 

This  is  a  one  well  field  situated  in  the  foothills  about 
fifty  miles  west  of  the  large  Pembina  oil  field  and  about 
forty-one  miles  south  of  the  town  of  Edson.  The  discovery 
well,  B.A.  Triad  et  al  Lovett  River  12-30,  encountered  gas 
in  the  Rundle  formation  of  Mississippian  age  and  recorded 
flows  on  drill  stem  tests  at  rates  up  to  17  million  cubic 
feet  per  day.  No  oil  or  water  was  encountered. 

Since  only  one  well  has  been  drilled  to  date  on  this 
structure  the  Board  has  arbitrarily  assigned  1,100  acres  as 
a  factor  in  the  gas  reserve  calculation.  At  present  this 
reserve  is  considered  by  the  Board  to  be  uneconomic  owing 
to  its  location  being  remote  from  any  proposed  market  out¬ 
let.  With  further  development,  however,  sufficient  gas 
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reserves  might  be  proven  to  make  it  attractive  for  a  pipe 
line  • 

PANTHER  RIVER 

The  Panther  River  structure  was  proven  productive  of 
gas  in  the  Nisku  (D-2)  formation  of  Devonian  age  early  in 
1958  by  the  drilling  of  the  Shell  Panther  River  No*  1  well  in 
Legal  Subdivision  5  of  Section  19,  Township  30,  Range  10,  West 
of  the  5th  Meridian*  This  location  is  about  28  miles  north 
of  the  town  of  Banff.  Recent  reports  indicate  that,  after 
deepening  the  well,  gas  was  discovered  in  a  Mississippian 
formation  in  a  lower  fault  block*  This  deeper  reserve  has  not 
been  evaluated. 

A  previous  well  which  was  not  drilled  to  a  sufficient 
depth  to  reach  the  Devonian,  together  with  seismic  information, 
provides  some  control  as  to  the  extent  of  the  structure.  The 
Board  is  of  the  opinion  that  five  sections  can  be  considered 
as  proven  acreage  and  that  further  extension  of  the  productive 
area  will  depend  largely  on  the  presence  of  a  water  column  on 
the  flanks  of  the  structure.  The  gas  of  this  reserve  contains 
a  high  percentage  of  hydrogen  sulphide  and  will  require 
processing.  It  is  fairly  well  situated,  however,  with  respect 
to  future  market  outlets. 

PINE  CREEK 

-  t 

This  reserve  was  discovered  by  the  drilling  of  Hudsonfs 
Bay  Stanolind  Fina  Pine  Creek  No.  1  well  early  in  1957.  The 
discovery  well  is  situated  about  thirty-two  miles  north-west 
of  the  town  of  Edson.  At  the  date  of  this  report  four 
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productive  gas  wells  have  been  drilled  in  the  field*  The  gas 
is  encountered  in  a  Leduc  (D-3)  reef  deposit  of  Devonian  age* 
Drilling  depth  is  approximately  11,000  feet  and  the  maximum 
gross  gas  pay  thickness  is  230  feet.  The  wells  drilled  to 
date  have  not  clearly  defined  the  boundaries  of  the  field 
and  the  7,000  acres  presently  considered  productive  may  be 
extended  by  further  drilling.  One  well  in  the  field  encount¬ 
ered  gas  in  the  Wabamun  (D-l)  but  this  reserve  is  thought  to 
be  small. 

ST0LBER0 

Triad  B.A.  Stolberg  6wlOA,  drilled  in  1957,  was  the 
discovery  well  of  this  foothills  structure  situated  about  nine 
miles  north  of  Nordegg  townsite.  To  date  no  further  drilling 
has  been  done  on  the  structure. 

Gas  flows  up  to  three  and  a  half  million  cubic  feet  per 
day  were  reported  from  drill  stem  tests  of  several  fault 
blocks  of  the  Mississippian  at  a  depth  of  approximately 
13,000  feet.  Since  little  is  known  as  to  the  extent  of  the 
reservoir  the  Board  has  arbitrarily  assigned  1,100  acres  as 
a  factor  in  its  calculation  of  gas  reserves.  Until  further 
reserves  are  established  by  drilling  the  Board  considers 
this  field  to  be  beyond  economic  reach. 

WATERTON 

This  field  was  discovered  in  January,  1957,  by  the 
drilling  of  the  Shell  Waterton  No.  1  well  and  about  three 
months  later  the  Texaco  Castle  River  A-3-4  well  encountered 
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gas  in  the  same  horizon  about  ten  miles  north-west  of  the 
discovery.  Subsequent  drilling  indicates  that  these  two 
wells  are  on  a  structural  trend  extending  in  a  north-west — 
south-east  direction  for  about  20  miles.  Whether  the 
reservoir  is  continuous  over  the  full  distance  remains  to 
be  proven  by  further  drilling.  For  the  purpose  of  this  report, 
however,  the  Waterton  and  Castle  River  reserves  have  been 
combined . 

This  major  gas  reserve  is  situated  about  fifteen  miles 
west  of  the  Pincher  Creek  Field  in  the  south-western  corner  of 
the  Province.  The  gas  occurs  chiefly  in  the  Mississippian 
limestone  but  a  smaller  reserve  of  gas  is  known  to  be  present 
in  the  Wabamun  group  of  Devonian  age  in  the  northern  end  of 
the  field.  The  gas  from  this  field  contains  a  relatively 
high  percentage  of  hydrogen  sulphide  and  will  have  to  be 
processed  for  its  removal  before  the  gas  will  be  suitable  for 
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APPENDIX  B 

THE  TRENDS  IN  EXPLORATION  FOR  AND  THE 
GROWTH  OF  RESERVES  OF  GAS  IN  ALBERTA 

There  are  two  general  methods  which  have  been  used  by 
estimators  in  forecasting  the  development  of  reserves  of  oil 
or  gas;  the  geological  method  and  the  statistical  method* 

Each  method  will  be  reviewed  in  so  far  as  it  relates  to  the 
growth  of  reserves  of  natural  gas  in  the  Province  of  Alberta* 
While  reserves  published  in  this  report  have  been 
converted  to  1,000  Btu  equivalent  basis,  due  to  the  large 
amount  of  historical  data  used  in  development  of  the  trends 
for  this  Appendix,  reserves  on  an  actual  Btu  or  unconverted 
basis  have  been  used.  In  view  of  the  slight  difference  in 
total  provincial  reserves  on  the  1,000  Btu  equivalent  and  on 
the  unconverted  basis,  the  Board  believes  that  the  trend  data 
may  be  used  in  its  present  form  for  predicting  future 
established  reserves  of  gas  having  an  average  heating  value 
of  1,000  Btu  per  standard  cubic  foot* 

Forecast  Based  on  Geological  Method 
The  geological  method  consists  of  determining  the 
volume  of  available  sediments  and  applying  known  factors  with 
respect  to  the  accumulation  of  crude  oil  reserves  in  relation 
to  the  volume  of  sediments  in  the  United  States  and  the  ratio 
of  established  gas  reserves  to  established  oil  reserves*  The 
method  was  discussed  fully  in  a  submission  made  by  the  Board’s 
staff  to  the  Royal  Commission  on  Canada’s  Economic  Prospects 
in  October,  1955.  In  the  submission  the  Board’s  staff 
estimated  that  there  existed  within  the  Alberta  portion  of 
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the  Western  Canada  Sedimentary  Basin  a  maximum  area  of 
213,500  square  miles  of  land  favorable  for  the  prospecting  for 
crude  petroleum  and  natural  gas*  This  figure  included  all  of 
the  area  covered  by  sediments  to  a  depth  in  excess  of  1,000 
feet  but  did  not  include  the  mountain  ranges*  The  volume  of 
sediments  occurring  between  the  base  of  the  glacial  drift  and 
the  top  of  the  precambrian  granite  over  the  available  acreage 
of  sediments  underlying  the  plains  area  of  Alberta  has  been 
calculated  to  be  approximately  225,000  cubic  miles*  By 
assigning  a  uniform  thickness  of  20,000  feet  to  the  entire 
foothills  belt  (presently  considered  to  represent  the  economic 
depth  limit  for  future  exploration  in  the  foothills),  an 
additional  45,000  cubic  miles  of  effective  basin  sediments 
have  been  calculated  to  exist  in  Alberta*  In  previous  Board 
reports  it  has  been  assumed  that  the  area  of  potential  gas 
lands  in  the  Province  is  200,000  square  miles.  As  a  conserv¬ 
ative  estimate  the  latter  figure  again  will  be  used  for  this 
report • 

At  the  hearing  before  the  Royal  Commission  on  Energy, 
held  from  February  to  May,  1958,  submissions  were  made  by  the 
Canadian  Petroleum  Association,  Shell  Oil  Company  of  Canada, 
Limited  and  this  Board  in  which  the  geological  method  of 
estimating  the  cumulative  initial  recoverable  gas  reserves 
for  the  Province  of  Alberta  was  used*  The  Board?s  submission 
indicated  that  Alberta  contained  some  270,000  cubic  miles  of 
sediments  favorable  for  the  accumulation  of  oil  and  gas*  By 
applying  a  minimum  and  maximum  accumulation  factor  of 
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40,000  and  55,000  barrels  of  oil  per  cubic  mile  of  sediments 
and  the  ratio  of  established  gas  reserves  to  established  oil 
reserves  at  December  31st,  1957,  of  5,500  cubic  feet  per 
barrel,  one  obtains  the  corresponding  range  of  cumulative 
initial  recoverable  gas  reserves  of  60  to  83  trillion  cubic 
feet.  The  Canadian  Petro leum  Association  brief  contained 
estimates  as  follows: 

(a)  340,000  cubic  miles  of  available  sediments  in 
Alberta . 

(b)  Accumulation  of  crude  oil  reserves  in  relation 
to  the  volume  of  sediments  of  30,000  barrels  per 
pubic  mile  to  50,000  barrels  per  cubic  mile. 

(c)  The  ratio  of  established  initial  disposable  gas 
reserves  to  initial  recoverable  crude  oil  reserves 
of  6,000  cubic  feet  per  barrel. 

The  application  of  these  factors  gives  a  range  of  cumulative 
initial  recoverable  gas  reserves  of  61  to  102  trillion  cubic 
feet.  While  the  Shell  Oil  Company  of  Canada,  Limited  exhibit 
did  not  present  the  data  in  a  manner  such  that  an  estimate 
could  be  obtained  for  the  Province  of  Alberta,  the  data  pre¬ 
sented  for  the  Western  Canada  Sedimentary  Basin  as  a  whole 
was  in  substantial  agreement  with  that  presented  in  the 
Canadian  Petroleum  Association  brief. 

Forecast  Based  on  Statistical  Method 
The  statistical  method  of  estimating  the  growth  of 
reserves  of  natural  gas  in  the  Province  has  been  used  in 
four  previous  Board  reports. 


In  this  report  the  method  is 
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again  employed  but  in  an  extended  form.  Data  dealing  with  the 
number  of  wildcat  wells  drilled  and  the  initial  disposable 
gas  reserves  discovered  to  March  31st,  1958,  are  presented  in 
Tables  B-l  and  B-2.  These  data  show  that  as  at  March  31st, 
1958,  the  drilling  of  4,198  wildcat  wells  had  resulted  in  the 
discovery  of  some  23,7  trillion  cubic  feet  of  initial 
disposable  gas  reserves.  The  density  of  wildcat  drilling  as 
at  that  date  was  one  wildcat  well  per  48  square  miles  (of  the 
200,000  square  miles  of  potential  gas  area)  and  the  drilling 
of  these  wells  resulted  in  an  overall  discovery  rate  of  5.7 
billion  cubic  feet  of  gas  for  every  wildcat  well  drilled,, 

The  corresponding  rates  established  to  June,  1955, and  to 
September,  1956,  were  respectively  5.4  and  5.6  billion  cubic 
feet  of  gas  per  wildcat  well. 

Time  Lag  in  Evaluation  of  Reserves 

Using  the  data  listed  in  Table  B-l  a  plot  of  the  growth 
of  the  cumulative  initial  disposable  reserves  of  natural  gas 
by  years  has  been  made  and  is  shown  in  Figure  B-l.  Also 
shown  are  the  corresponding  curves  published  in  Board  reports 
of  March,  1952,  November,  1953,  November,  1955,  and  January, 
1957.  The  Board  concluded  in  previous  reports  that  a  time 
lag  of  several  years  occurs  before  new  discoveries  may  be 
fully  evaluated.  The  curve  of  the  most  recent  data  shown  in 
Figure  B-l  confirms  this  previous  conclusion.  Furthermore, 
the  Board  now  believes  that  there  is  a  sufficient  number  of 
curves  on  Figure  B-l  that  quantitative  analysis  of  the  time 
lag  effect  can  be  made. 
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The  amount  by  which  reserves,  established  as  at  December 
31st,  1951,  and  represented  by  the  lowermost  curve  in  Figure 
B-l  had  increased  at  the  dates  of  subsequent  reserve  estim¬ 
ations  was  determined  from  Figure  B-l,  In  Table  B-3  are 
shown  the  reserves  of  December  31st,  1951,  as  estimated  in  the 
March,  1952, report  and  as  shown  in  subsequent  reports  effect¬ 
ive  June  30th,  1953,  June  30th,  1955,  September  30th,  1956, 
and  March  31st,  1958,  It  may  be  seen  that  the  reserves 
increased  from  7,4  trillion  cubic  feet  to  11,6  trillion  cubic 
feet.  Columns  4  and  5  show  respectively  the  cumulative 
increase  in  reserves  between  estimates  and  the  elapsed  time 
from  the  original  estimate.  The  reserve  estimates  as  of 
June  30th,  1953,  June  30th,  1955, and  September  30th,  1956, 
have  been  treated  in  a  similar  manner.  The  data  tabulated  in 
Table  B-3  have  been  plotted  in  Figure  B-2  and  a  curve  has  been 
drawn  through  the  points  using  the  method  of  least  squares. 

The  curve  indicates  that  an  estimate  of  the  cumulative  initial 
disposable  reserves  for  the  Province  of  Alberta  as  of  any 
particular  date  can  be  expected  to  increase  by  2  trillion 
cubic  feet  when  re-evaluated  one  year  later.  Similarly,  the 
estimate  will  have  increased  by  4  trillion  cubic  feet  when 
reviewed  4^  years  after  the  date  of  the  original  estimate  and 
by  about  4,5  trillion  cubic  feet  when  finally  fully  assessed. 
Figure  B-3  treats  the  data  of  Table  B-3  in  a  slightly 
different  manner  by  showing  the  increase  in  reserves  which 
may  be  expected  to  be  added  to  any  particular  reserve  estimate 
when  completely  assessed  at  a  future  date.  The  curve  shows. 
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for  example,  that  a  reserve  estimate  *ade  today  will  be 
increased  by  4^  trillion  cubic  feet  when  the  fields  and  areas 
contained  in  the  estimate  have  been  fully  evaluated  in  the 
future.  Similarly,  an  estimate  of  reserves  made  one  year  ago, 
which  will  have  increased  through  development  by  2  trillion 
cubic  feet  when  re-evaluated  this  year  will  be  further 
increased  by  2^  trillion  cubic  feet  when  fully  evaluated  in 
the  future*  The  curve  of  Figure  B-3  has  been  used  to  construct 
Table  B-4  and  to  adjust  the  curves  of  Figures  B-4,  B-8  and  B-9 
to  correct  for  the  amount  of  under-estimation  indicated  to  be 
present  in  the  Boardfs  more  recent  reserve  estimates.  Figure 
B-3  has  been  extrapolated  beyond  10  years  at  a  constant  value 
of  approximately  200  billion  cubic  feet  per  year  to  account 
for  continuing  development  in  several  early  discoveries, 
principally  in  the  Medicine  Hat  Field. 

Growth  in  Reserves  with  Wildcat  Drilling  -  Provincial  Basis 
Figure  B-4  shows  the  initial  disposable  reserves  per 
wildcat  well  established  for  the  years  1943  to  1958  inclusive 
on  an  annual  and  cumulative  basis  as  tabulated  in  Table  B-2. 

The  dashed  line  A-A  indicates  the  ratio  of  the  initial 
disposable  reserves  discovered  per  year  to  the  number  of 
wildcat  wells  drilled  per  year.  It  is  erratic  due  to  its 
sensitivity  to  discoveries  of  larger  reserves.  Recognizing 
that  the  reserves  established  for  the  more  recent  years  have 
not  been  fully  evaluated  the  curve  of  Figure  B-3  was  used 
to  adjust  upward  the  data  for  the  years  1951  to  1958.  This 
has  resulted  in  the  dashed  line  A-^-A^. 
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The  line  B-B  is  the  ratio  of  the  cumulative  initial 
disposable  reserves  discovered  to  the  cumulative  number  of 
wildcat  wells  drilled.  In  a  similar  manner  the  curve  B-B  has 
been  adjusted  for  the  time  lag  effect  resulting  in  the  curve 
B^  -  B^-.  The  curve  B-B  indicates  that  as  at  March,  1958,  due 
to  the  drilling  of  4,198  wildcat  wells  which  resulted  in  the 
discovery  of  some  23.7  trillion  cubic  feet  of  initial  dispos¬ 
able  gas  reserves,  the  cumulative  rate  of  discovery  was  5.7 
billion  cubic  feet  for  each  wildcat  well  drilled.  When 
adjustments  have  been  made  for  the  degree  of  under-estimation 
of  established  reserves  for  the  years  1951  to  1958  inclusive, 
the  cumulative  rate  of  discovery  is  shown  by  curve  B^-  -  B^  to 
be  6.7  billion  cubic  feet  for  each  wildcat  well  drilled.  The 
Board  believes  that  six  billion  cubic  feet,  its  previous 
interpretation  of  the  reserves  which  may  be  developed  per 
wildcat  well  drilled  is  a  sound  and  conservative  estimate  at 
the  present  time. 

Growth  in  Reserves  with  Wildcat  Drilling  -  Regional  Basis 
The  trends  in  initial  disposable  reserves  per  wildcat 
well  drilled  were  developed  for  the  Eastern,  Central,  Foot¬ 
hills  and  Northern  areas  of  the  Province.  The  boundaries  of 
these  areas  are  shown  in  Figure  B-5.  It  should  be  noted 
that  the  Rocky  Mountain  area,  with  the  exception  of  a  narrow 
belt  along  the  eastern  edge  to  include  such  discoveries  as 
Savanna  Creek,  has  been  excluded  from  the  area  of  available 
sediments.  Well  completion  data  for  the  six-year  period, 

1952  to  1957,  were  reviewed  to  obtain  the  number  of  explora¬ 
tory  wells  drilled  in  each  area  per  year.  The  initial 
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disposable  reserves  discovered  during  this  period,  as  currently- 
estimated,  were  similarly  broken  down  by  areas*  The  corres¬ 
ponding  initial  disposable  reserves  per  wildcat  well  drilled 
were  calculated  for  each  area  on  both  an  annual  and 
cumulative  basis.  These  data  are  presented  in  Table  B-5, 

The  cumulative  initial  disposable  reserves  per  wildcat 
well  by  areas,  extrapolated  to  1980,  are  shown  in  Figure  B-7, 
The  annual  disposable  reserves  per  wildcat  are  very  sensitive 
to  large  discoveries,  particularly  in  the  Foothills  Area, 
and  are  not  presented  graphically.  An  assumption  was  first 
made  that  the  presently  established  reserves  per  wildcat  well 
for  each  area  would  continue  at  the  same  rate  in  the  future. 

As  later  explained,  this  was  considered  to  be  too  optimistic 
and  the  rates  for  the  Foothills  and  Central  Areas  were  adjusted 
downward  for  future  years.  The  rates  for  the  Eastern  and 
Northern  Areas  are  relatively  small  and  were  extrapolated 
without  adjustment. 

Forecast  of  Drilling  Activity 

Figure  B-6  shows  both  the  numbers  of  wildcat  wells 
drilled  per  year  by  areas  of  the  Province  for  the  past  seven 
years  and  an  extrapolation  of  the  trends  into  the  future.  In 
forecasting  the  trends  it  was  assumed  that  activity  in  the 
Foothills  and  Northern  areas  would  increase,  while  that  in 
the  Eastern  area  would  decrease,  leaving  the  provincial 
total  for  the  next  15  to  20  years  at  400  wells  per  year. 

This  forecast  assumes  a  proper  incentive  for  exploration. 
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Overall  Growth  in  Reserves 

The  relationship  of  the  cumulative  initial  disposable 
gas  reserves  and  the  cumulative  number  of  wildcat  wells 
drilled  is  shown  in  Figure  B-8,  The  upper  portions  of  the 
curves  have  been  reproduced  on  a  larger  scale  and  are 
presented  as  Figure  B-90  The  line  ABC  is  the  estimate  of  the 
growth  trend  which  was  presented  in  the  Board*s  submission 
to  the  Royal  Commission  on  Energy  in  February,  1958,  and  which 
was  based  on  well  statistics  and  reserve  data  to  December  31st, 
1957o  The  addition  of  the  corresponding  information  to  March 
31st,  1958,  has  not  affected  the  location  of  this  line. 

In  order  to  examine  the  effect  of  the  under-estimation  of 
the  more  recent  years*  reserve  estimates  as  previously 
discussed,  the  cumulative  initial  disposable  reserves  for  the 
years  1951  to  1958  inclusive  were  adjusted  upward  through  the 
use  of  Figure  B-3.  The  revised  data  are  plotted  on  Figure 
B-9  as  points  enclosed  in  small  triangles,  A  graph  of  the 
relationship  of  the  cumulative  initial  disposable  reserves 
and  the  cumulative  number  of  wildcat  wells  drilled  using 
adjusted  data  for  the  years  1951  to  1958  is  shown  as  Line 
DEF, 

The  effect  of  applying  the  results  of  the  study  of  the 
geographical  distribution  of  the  exploration  data  shown  in 
Table  B-5  and  Figures  B-5,  B-6  and  B-7  was  examined. 

Initially  it  was  assumed  that  the  reserves  established  in 
each  area  per  wildcat  well  drilled  in  the  area  at  the  present 
time  would  remain  the  same  in  the  future,  A  cumulation  of 
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the  products  of  the  area  values  shown  in  Figures  B-6  and  B-7 
when  plotted  on  Figures  B-8  and  B-9  resulted  in  curve  DEG* 

This  curve  indicates  a  long  term  expanding  rate  of  increase 
in  the  establishment  of  cumulative  initial  disposable  reserves* 
This  may  be  possible  but,  in  the  Boardfs  opinion,  cannot  be 
counted  upon.  The  rates  for  the  Foothills  and  Central  Areas 
were  therefore  adjusted  to  reflect  a  decline  in  the  future 
rate  of  establishment  of  reserves  per  wildcat  well  drilled  as 
shown  in  Figure  B-7*  Plotting  the  revised  data  on  Figures 
B-8  and  B-9  gives  curve  DEH*  This  curve  indicates  a  short 
term  expanding  rate  of  increase  through  the  drilling  of  an 
additional  four  thousand  wildcat  wells  and  a  declining  rate 
thereafter.  It  should  be  noted  that  lines  DEG  and  DEH  are 
based  on  the  curves  of  Figures  B-6  and  B-7  which  have  been 
projected  to  1980  or  to  the  drilling  of  some  13,000  wildcat 
wells*  Line  DEH  has  then  been  merely  extrapolated  to  the 
drilling  of  20,000  wildcat  wells* 

The  projection  shows  that  upon  the  drilling  of  20,000 
wildcat  wells  or  an  average  of  one  per  ten  square  miles  of 
the  potential  sedimentary  area  in  Alberta,  cumulative 
initial  disposable  reserves  of  85  trillion  cubic  feet  may  be 
expected.  The  Board  considers  the  extrapolation  shown  by 
line  DEH  to  be  realistic. 

From  the  projection  of  line  DEH  of  Figure  B-9  and  the 
Figure  B-6  it  is  readily  possible  to  construct  a  tabulation 
of  the  estimated  future  reserves  by  years*  Such  a  tabulation 
was  prepared  for  the  period  1958  to  1987  inclusive*  The 
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tabulation  showed  a  growth  in  initial  cumulative  established 
reserves  from  28.3  to  79.0  trillion  cubic  feet.  Recognizing 
that  the  time  lag  effect  has  been  eliminated  in  the 
projection,  this  is  equivalent  to  a  growth  of  actual 
initial  established  reserves  from  23.8  to  74.5  trillion  cubic 
feet,  representing  future  reserves  of  some  51  trillion  cubic 
feet.  These  new  reserves  are  expected  to  be  discovered  over 
the  period  1958  to  1987  assuming  only  a  proper  incentive  for 
exploration  and  the  drilling  of  the  required  number  of  wildcat 


wells. 
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OIL  AND  GAS  CONSERVATION  BOARD 

CUMULATIVE  INCREASE  IN  ESTABLISHED  INITIAL  DISPOSABLE  GAS  RESERVES 
SUBSEQUENT  TO  ORIGINAL  RESERVE  ESTIMATE 


1 

2 

3 

4 

5 

ESTABLISHED 

CUMULATIVE  INCREASE 

TIME  FROM  DATE  OF 

ES1A8LISHED  RESERVES 

DATE  OF 

RESERVES^) 

IN  RESERVES 

ORIGINAL  ESTIMATE 

AS  or 

RESERVE  ESTIMATE 

BCF 

BCF 

YEARS 

December  31,  1351 

December  31,  1951 

7385 

June  30,  1953 

10199 

2814 

1.5 

June  30,  1955 

11572 

4187 

3.5 

September  30,  1956 

11237 

3852 

4.75 

March  31,  1958 

11610 

4225 

6.25 

June  30,  1953 

June  30,  1953 

11819 

JuNe  30,  1955 

1  HI  90 

2370 

2.0 

September  30  1956 

14740 

2920 

3.25 

March  31,  1958 

15860 

4040 

4.75 

June  30,  1955 

June  30,  1955 

16146 

September  30,  1956 

18180 

2034 

1.25 

March  31,  1958 

20230 

4084 

2.75 

September  30,  1956 

September  30  1956 

19115 

March  31,  1958 

21820 

2705 

1.5 

(1)  Figure  B  -  1 


B-20 


TABLE  B  -  4 

•  OIL  AND  GAS  CONSERVATION  BOARD 
CUMULATIVE  INITIAL  DISPOSABLE  RESERVES  ADJUSTED  TO  SHOW 
ANTICIPATED  APPRECIATION  OF  CURRENT  ESTIMATE 


1 

CURRENT  INITIAL  DISPOSABLE 

AS  OF 

RESERVES11 ) 

BCF 

2 

ELAPSED  TIME  TO  DATE 

OF  CURRENT  ESTIMATE 
YEARS 

3 

APPRECIATION  OF 
RESERVES (2) 

BCF 

4 

ULTIMATE 

RESERVES 

BCF 

December  31,  1950 

9892 

7.25 

200 

10090 

December  31,  1951 

11610 

6.25 

220 

11830 

December  31,  1952 

13811 

5.25 

320 

14130 

December  31,  1953 

17959 

4.25 

560 

18520 

December  31,  1954 

19824 

3.25 

980 

20800 

December  31,  1955 

20647 

2.25 

1550 

22200 

December  31,  1956 

22248 

1.25 

2250 

24500 

December  31,  1957 

23630 

0.25 

3500 

27130 

March  31 ,  1958 

23765 

0.00 

4500 

28260 

(1)  Table  B  -  1 

(2)  Figure  B  -  3 
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ELAPSED  TIME  FROM  DATE  OF  ORIGINAL  RESERVE  ESTIMATE  -  YE ARS 


ELAPSED  TIME  TO  DATE  OF  CURRENT  ESTIMATE  -  YEARS 
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APPENDIX  C 

THE  PRESENT  AND  FUTURE  GAS  REQUIREMENTS  OF  ALBERTA  - 

PRESENT  EXPORT  COMMITMENTS  -  PRESENT  AND  FUTURE  GAS 

REQUIREMENTS  OF  CANADIAN  MARKETS  BEYOND  ALBERTA 

Alberta  Requirements 

Briefs  regarding  estimated  future  provincial  requirements 
were  submitted  by  Alberta  and  Southern  Gas  Co.  Ltd.,  City  of 
Calgary,  Canadian  Western  Natural  Gas  Company  Limited,  North¬ 
western  Utilities,  Limited  and  Westcoast  Transmission  Company 
Limited . 

Estimates  of  Alberta  and  Southern 

The  Stanford  Research  Institute  and  Dr.  Harries  both  pre¬ 
sented  submissions,  on  behalf  of  Alberta  and  Southern,  outlining 
the  estimated  future  provincial  requirements  of  natural  gas  for 
domestic,  commercial  and  industrial  purposes.  These  require¬ 
ments  were  related  to  estimates  of  future  population  in  all 
cases . 

Dr.  Harries  in  evidence  stated  that  he  adopted  for  his 
purposes  the  estimates  of  present  and  future  requirements  of 
natural  gas  for  the  Province  of  Alberta  published  by  the  Oil 
and  Gas  Conservation  Board  in  its  report  of  January  31,  1957. 
Concerning  industrial  requirements  of  natural  gas  he  said  "The 
figures  for  industrial  demand  at  this  time  appear  to  be  a 
maximum  but  in  the  absence  of  certainty  that  there  will  be  any 
shift  by  new  industry  from  an  Alberta  location  they  represent 
a  reasonable  estimate." 

With  regard  to  future  population  Dr.  Harries  indicated 
that  the  present  high  rate  of  growth  could  be  expected  to 
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continue  for  some  time  but  that  immigration  would  probably  be 

a  less  important  factor  in  the  overall  growth.  He  accepted  the 

Board's  population  estimate  as  being  realistic  in  view  of  the 

recent  growth  trends  and  the  assumptions  embodied  in  the  estimate. 

The  Stanford  Research  Institute  gave  evidence  as  to  the 

total  Alberta  energy  requirements  (excluding  transportation) 

for  the  period  1958  to  1970  inclusive,  by  source  and  end  use. 

Its  estimate  of  total  energy  requirements  was  related  directly 

to  population  growth.  Reference  also  was  made  by  the  Institute 

to  the  Board's  estimate  of  Alberta  requirements  of  natural  gas 

in  its  1957  report.  A  comparison  of  the  Institute's  estimates 

and  those  in  the  Board's  1957  report  follows: 

Comparison  of  Domestic,  Commercial  and  Industrial 
Requirements  as  Estimated  by  Stanford  Research 
Institute  and  the  Board  in  I960.  1965  and  1970 

(Quantities  in  Billions  of  Cubic  Feet) 

1960  1965  1970 


Annual 

Re  quirements 

S.R.I. 

Board (1) 

S.R.I. 

Board(l) 

S.R.I. 

Board (1) 

Domestic 

38.4 

38.2 

50.2 

49.5 

62.6 

56.2 

Commercial 

28.0 

28.0 

38.2 

35.2 

47.6 

40.2 

Industrial 

67.7 

101.9 

90.1 

142.2 

111.8 

160.6 

Total 

134.1 

168.1 

178.5 

226.9 

222.0 

257.0 

(1)  Board's  1957  Report. 


The  Institute's  domestic  and  commercial  requirements  are 
somewhat  higher  than  those  of  the  Board  due  to  a  higher  estimate 
of  population  growth.  On  the  other  hand  its  estimate  of  indus¬ 
trial  requirements  is  considerably  less  than  the  Board's  forecast. 
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The  Institute  used  a  lower  industrial  growth  rate  and  also 
postulated  that  coal  and  oil  would  be  substituted  for  gas  in 
certain  industries. 

Estimates  of  City  of  Calgary,  Canadian  Western 
Natural  Gas  Company  Limited,  Northwestern 
Utilities,  Limited  and  Westcoast  Transmission 
Company  Limited, 

The  City  of  Calgary,  Canadian  Western  Natural  Gas  Company 
Limited  and  Westcoast  Transmission  Company  Limited  submitted 
briefs  providing  details  of  the  estimated  requirements  of  the 
City  of  Calgary  and  the  area  tributary  to  the  Canadian  Western 
utility  system  for  the  next  thirty-year  period.  In  all  cases 
the  basic  method  embodied  in  the  briefs  consisted  of  estimat¬ 
ing  the  population  for  the  entire  utility  system  area  and 
applying  to  these  estimates  an  annual  Mcf  per  capita  rate  of 
consumption  for  each  of  the  classes.  Domestic,  Commercial  and 
Basic  Industrial.  The  per  capita  rates  were  projected  from 
past  experience.  An  allowance  for  special  industrial  require¬ 
ments  and  new  industrial  requirements  was  then  added  to  these 
estimates.  A  comparison  of  these  total  estimates  for  a  thirty- 
year  period  is  presented  below: 
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Comparison  of  Domestic.,  Commercial  and  Industrial 
Requirements  of  Natural  Gas  as  Estimated  for  the 
area  tributary  to  Canadian  Western  Natural  Gas 
S y s tem  for  the  period  1958  -  1987  _ _ 

~ (Quantities  in  Billions  of  Cubic  Feet)  ~ 

Domestic  Commercial  Industrial  Total 


City  of  Calgary 

a) 

75  4  „  2 

45 1  ®  9 

1,104.3 

2, 

310.4 

Canadian  western 

(2) 

7  64 ,,  2 

45 8  ®  2 

1,103.8 

2, 

326.2 

Westcoast  Transmission 

(3) 

1, 138 »  6 

1,067.3 

2, 

205.9 

Board 

(4) 

706  ®  0 

430  ®  7 

1,022.7 

2, 

159.4 

(1)  Exhibit  41 o 

(2)  Exhibit  24  -  adjusted  to  exclude  1957  and  to 

include  1987® 

(3)  Exhibit  18  -  Domestic  and  Commercial  requirements 

combined . 

(4)  Board’s  1957  Report  -  adjusted  to  exclude  1957  and 

to  include  1987® 

The  estimates  submitted  are  in  close  agreement  but  are 
somewhat  higher  than  the  Boardfs  estimate  contained  in  its 
report  dated  January  31,  1957,  due  to  a  slightly  higher 
population  estimate  embodied  in  the  estimates  presented® 

Northwestern  Utilities,  Limited  submitted  a  brief  provid¬ 
ing  details  of  the  estimated  requirements  of  the  City  of 
Edmonton  and  the  area  tributary  served  by  its  system®  North¬ 
western  Utilities,  Limited  estimated  its  domestic,  commercial 
and  industrial  requirements  for  the  period  1957  to  1986  to  be 
3,197<>5  billion  cubic  feet® 

The  estimated  requirements  for  the  Canadian  Western 
system  and  the  Northwestern  Utilities  system  as  estimated  by 
the  two  utility  companies  are  shown  below  for  selected  years 
and  for  the  thirty-year  period  1958  -  1987® 
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Canadian  Western  and  Northwestern  Utilities 
_ _ Systems  Requirements _ 

" (Quantities  Tn  Billions  of  Cubic  Feet) 

Canadian  Western  (1)  Northwestern  (1) 


Annual 


Require¬ 
ment  s 

D  o  m- 
estic 

Commer¬ 

cial 

Indus¬ 

trial 

Dom¬ 

estic 

Commer¬ 

cial 

Indus¬ 

trial 

1960 

15  .  8 

9.5 

20.2 

18.2 

15.1 

26.7 

19  6  5 

19.7 

11.8 

26.9 

22.8 

18.4 

42.0 

1970 

23  0  6 

14.1 

33.6 

27.3 

21.7 

56.2 

1975 

27.4 

16.4 

40.2 

31.8 

25.0 

66.1 

1980 

31.3 

18.8 

46.9 

36.2 

28.2 

73.6 

1985 

35.1 

21.0 

53.6 

40.7 

31.5 

80.7 

Total  Requirements  for  30 

Years 

1958- 
1987  (2) 

764.2 

458.2  1, 

103.7 

884.7 

699.3 

1,725.1 

(1)  Exhibit  24. 

(2)  Exhibit  24  -  adjusted  to  exclude  1957  and  to  include 

1987  • 

Estimates  of  the  Board 

In  reviewing  its  1957  estimates  of  Albertans  require- 
ments  of  natural  gas,  the  Board  has  given  consideration  both 
to  population  growth  and  to  annual  per  capita  rates  of 
consumption,,  It  has  taken  into  consideration  the  evidence 
submitted  and  new  information  which  has  been  obtained  since 
the  last  reporto 
Population 

In  the  light  of  additional  information  about  population 


growth  made  available  through  local  census  figures  and  with 
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consideration  given  to  the  various  population  estimates  sub- 
mitted5  the  Board  believes  that  its  1957  estimate  of  population 
growth  over  the  30-year  period^  1952  to  1981c,  can  be  modified 
to  reflect  a  slightly  higher  growth  rate  and  a  greater 
concentration  of  population  in  urban  centres0  Based  on  local 
census  data  and  other  reliable  data  the  mid-1958  population  of 
Alberta  was  estimated  to  be  1,202*000  persons,,  This  population 
figure  represents  an  increase  of  7  per  cent  or  78,884  persons 
over  the  1956  census  which  recorded  the  provincial  population 
as  1,123,116  persons* 

Consistent  with  this  recent  experience  it  is  now 
estimated  that  the  overall  average  annual  rate  of  growth  will 
be  3*6  per  cent  for  the  period  1952  to  1961  instead  of  3*4 
per  cent  as  indicated  in  the  1957  report*  A  similar  increase 
in  growth  rates  is  also  anticipated  for  the  periods  1962  to 
1971  and  1972  to  1981*  It  is  still  assumed  that  the  urban 
population  will  be  approximately  65  per  cent  of  the  total 
population  by  1961  and  that  all  of  the  urban  population  will 
be  served  with  gas  by  about  1961*  It  is  estimated  that  with 
the  increasing  percentage  of  urban  population  and  the  supply 
of  an  increasing  number  of  rural  communities  with  gas,  the 
proportion  of  the  total  provincial  population  served  with  gas 
will  increase  from  about  65  per  cent  in  1961  to  near  80  per 
cent  in  1987  (as  compared  to  75  per  cent  in  1986  in  the  1957 
re  port ) * 

A  comparison  of  the  1957  population  estimate  with  that 
of  the  present  estimate  is  given  below* 
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1957  Lstimate 

Present 

L  s  timate 

Ave  rage 
Annual  Rate 
of  Increase 

Terminal 

Year 

Population 

Ave  ra  ge 
Annual  Rate 
of  Increase 

T  e  rminal 
Year 

Po pulation 

1952 

-  1961 

3 . 4% 

1,310,000 

3 . 6$ 

1,332,000 

1962 

-  1971 

2 . 3% 

1,643,000 

2.4% 

1,684,000 

1S72 

-  1981 

1.6% 

1,932,0 00 

1.7% 

1,993,000 

The  population  growth 

curves  for 

Canada,  Albe 

rta,  Ldmonton 

and 

Calgary 

appear  in  Figure  C-l.  The 

po  pulat ion 

curve  shown 

for  Canada  is  based  on  the  Gordon  Royal  Commission  Report  on 
the  Economic  Prospects  of  Canada, 

Domestic  and  Commercial  Requirements 

After  considering  additional  experience  data  and  inform¬ 
ation  contained  in  the  various  submissions  the  Board  sees  no 
reason  for  changing  the  provincial  domestic  and  commercial  per 
capita  rates  of  natural  gas  consumption.  These  rates  are 
estimated  to  increase  from  the  actual  figure  28.4  Mcf  in  1957  , 
to  31  Mcf  in  1960,  to  35  Mcf  in  1966  for  domestic,  and  from 
the  actual  figure  of  20.5  Mcf  in  1957,  to  23  Mcf  in  1960,  to 
25  Mcf  in  1966  for  commercial. 

The  Board  has  made  an  upward  extrapolation  in  the  per 
capita  figures  only  until  1966  in  the  belief  that  per  capita 
consumption  may  tend  to  level  out  by  that  time.  The  per 
capita  figures  are  assumed  to  be  constant  from  1967  onward. 

The  present  population  projection  and  unchanged  dom¬ 
estic  and  commercial  per  capita  consumption  rates  are 
reflected  in  small  increases  in  estimated  requirements.  In 
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addition  to  being  adjusted  to  normal  degree  day  requirements 
the  revised  estimates  have  been  converted  to  equivalent 
requirements  of  natural  gas  having  a  heating  value  of  1,000 
Btu  per  cubic  foot*  The  total  domestic  and  commercial 
requirements  for  the  period  1958  to  1987  are  estimated  at 
1,800  billion  cubic  feet  and  1,280  billion  cubic  feet 
respectively*  These  figures  compare  with  1,700  billion  cubic 
feet  and  1,210  billion  cubic  feet  previously  estimated  for 
the  period  1957  to  1986* 

Industrial  Requirements 

Industrial  requirements  again  have  been  considered  under 
four  main  categories  embracings 

(1)  Use  of  dry  or  lean  natural  gas  as  fuel  for 
industrial  processes,  steam  generation,  power 
plants*  etc; 

(2)  Use  of  dry  or  lean  natural  gas,  primarily  for 
its  methane  content,  by  the  manufacturers  of 
carbon  blacky  ammonia  and  a  relatively  few 
other  products  which  may  be  produced  econom¬ 
ically  using  methane  as  a  raw  material; 

(3)  Use  of  ethane  recovered  from  residue  gas  for 
conversion  to  ethylene  and  other  products; 
and 

(4)  Use  of  LPG  (propane  and/or  butane)  for  conver¬ 
sion  by  partial  oxidation  or  other  processes 

to  a  wide  range  of  chemicals,  use  of  butane  for 

conversion  to  butadiene,,  use  of  isobutane  for 

the  manufacture  of  alkylate  -  important  constituent 
of  aviation  gasoline. 


etc* 


reports  3 


stated  that  it 
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The  Board,  in  its  previous  reports^  stated  that  it 
anticipated  a  rapid  increase  in  the  industrial  demand  for 
natural  gas*  Since  the  1957  report,  the  Board  has  examined 
additional  information  concerning  the  use  of  natural  gas  by 
petrochemical  plants,  power  plants  and  other  industrial 
plants*  In  addition,  information  has  been  received  regard¬ 
ing  new  expansion  programs  for  existing  plants  and  plans  for 
establishing  nevk*  industries  within  the  Province*  Full 
consideration  has  been  given  to  the  evidence  contained  in  the 
various  submissions  on  the  future  requirements  of  natural  gas 
for  industrial  purposes  by  the  utility  companies  and  for  the 
Province  as  a  whole*  A  re-assessment  of  all  the  presently 
available  information  leads  the  Board  to  believe  that 
considerable  expansion  in  the  industrial  demand  for  natural 
gas  can  be  expected  over  the  next  30  years* 

After  considering  all  presently  available  information 
on  the  matter,  the  Board  still  believes  that  the  best  yard¬ 
stick  for  forecasting  these  industrial  requirements  is  per 
capita  consumption  rates  related  to  past  trends  but  adjusted 
to  take  into  account  present  conditions  together  with  an 
allowance  for  future  expansion*  The  Board  has  reviewed 
the  industrial  per  capita  rates  used  in  its  last  report  and, 
in  view  of  recent  experience  and  the  present  temporary 
economic  recession,  has  made  a  revision  to  the  upward 
extrapolation  from  the  actual  1957  figure  of  54*5  Mcf  to 
an  estimated  100  Mcf  by  1971*  It  is  assumed  that,  the  per 
capita  industrial  rate  will  continue  to  rise  at  a  somewhat 
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slower  rate  and  will  reach  a  saturation  of  100  Mcf  some 
five  years  later  than  was  indicated  in  the  Board* s  last 
report. 

The  present  population  and  the  revised  industrial  per 
capita  consumption  rates  are  reflected  in  a  slight  increase 
in  estimated  requirements.  In  addition  to  being  adjusted 
for  normal  degree  day  requirements  the  revised  estimate  has 
been  converted  to  equivalent  requirements  of  natural  gas 
having  a  heating  value  of  1,000  Btu  per  cubic  foot0  The 
total  industrial  requirement  for  the  period  1958  to  1987 
is  estimated  at  4,880  billion  cubic  feet  as  compared  to 
4,800  billion  cubic  feet  previously  estimated  for  the 
period  1957  to  1986, 

Fuel  requirements  of  gas  processing  plants  have  not 
been  included  in  the  market  estimates  since  allowance  for 
these  requirements  has  been  made  in  the  gas  reserve 
estimates  0 
Revised  Estimates 

Investigation  of  the  actual  natural  gas  consumption 
figure  for  1957  reveals  that  actual  consumption  was  below 
the  estimate  by  8*1  billion  cubic  feet*  A  comparison  of 
the  actual  consumption  for  1957  with  the  previous  estimate 
and  the  revised  estimate  for  1958  exclusive  of  field  use, 
processing  plant  use  and  storage  and  exclusive  of  propane 
and  butane  is  provided  below: 
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1957 

Actual  (1) 
Bcf 

1957 

Estimate  (2) 
Bcf 

1958 

Estimate  (2) 
Bcf 

Domestic 

33,0 

31.8 

35.3 

Commercial 

23,8 

22.3 

25,5 

Industrial 

63,3 

74,1 

72.8 

Total 

120.1 

128.2 

133.6 

(1)  Converted  to  a  normal  degree  day  basis  and  adjusted 
to  1,000  Btu  per  cubic  foot  heating  value. 

(2)  Adjusted  to  1,000  Btu  per  cubic  foot  heating  value. 


The  excess  of  actual  consumption  in  1957  over  estimates 
for  domestic  and  commercial  was  due  to  the  fact  that  the 
population  served  with  gas  for  certain  areas  of  the  Province 
increased  at  a  faster  rate  than  was  anticipated*  The  excess 
of  estimated  requirements  in  1957  over  actual  consumption 
for  industrial  use  was  due  to  reduced  plant  output  as  a 
result  of  the  present  temporary  economic  recession. 

Figure  C-2  contains  the  unchanged  per  capita  trends  in 
domestic  and  commercial  requirements  and  the  revised  per 
capita  trends  in  industrial  requirements.  The  total  annual 
requirements  under  each  of  these  categories  is  obtained  by 
combining  the  per  capita  rate  with  the  provincial  population 
projection  of  Figure  C-l,  These  total  requirements  are 
shown  in  Figure  C-3  and  in  Table  C-l,  Figure  C-4  gives  a 
comparison  of  the  present  estimates  with  the  Board^s  1957 
estimates • 

The  Board  now  estimates  the  total  requirements  of  the 
Province  for  the  30-year  period,  1958  to  1987,  to  be  about 
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7*960  billion  cubic  feet.  A  comparison  with  the  1957  report 


is  provided  below: 

Report  January  31,  1957  (1) 
(Period  1957-1986) 

Bcf 

Revised 

(Period  1958-1987) 
Bel 

Domestic  1*705.7 

1*  799.6 

Commercial  1*210.7 

1*279.8 

Industrial  4*797.5 

4*882.7 

Total  7*713.9 

7*  962.1 

Say  7*710.0 

7*960.0 

(1)  Figures  given  in  January  31*  1957*  report  have  been 
adjusted  to  1*000  Btu  heating  value  to  provide  a 
proper  comparison* 

The  revised  estimates  represent  an  increase  of  250 
billion  cubic  feet  in  the  total  requirements  for  the  next  30 
yearso  Virtually  the  entire  amount  of  increase  is  due  to 
the  higher  annual  requirements  that  are  expected  in  the  one 
additional  terminal  year  of  the  forecast  period* 

These  requirements  are  allocated  to  the  areas  tributary 


to  the  Canadian  Western  Natural  Gas  Company 

Limited  system* 

the  Northwestern  Utilities*  Limited  system, 

the  Medicine  Hat  - 

Redcliff  area*  the  Peace  River  area  and  the 

remainder  of  the 

Province  as  shown  in  Table  C-2.  This  table 

contains  the 

estimated  peak  day  requirements  and  the  load  factors  for  the 
five  areas.  The  present  allocation  of  requirements 
represents  the  Board’s  best  judgment  in  the  matter  and  is 
based  on  the  past  proportion  of  each  category  in  each  of 
the  various  areas  in  relation  to  the  total  provincial 
requirements  adjusted  to  take  into  account  any  foreseen 
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changes,  A  comparison  with  the  1957  report  is  provided 
below: 


Report  January  31,1957  (1)  Revised 

(Period  1957-1986)  (Period  1958-1987) 

Bcf  Bcf 


Area  Tributary 
to  CWNG  System 

2,240 

2,  305 

Area  Tributary 
to  NUL  System 

3,810 

3,900 

Peace  River  Area 

230 

260 

Medicine  Hat- 
Redcliff  Area 

540 

550 

Remainder  of  the 
Province 

890 

945 

Total  Provincial 
Requirements 

7,710 

7,960 

(1)  Figures  given  in  January  31,  1957,  report  have  been 
adjusted  to  1,000  Btu  per  cubic  foot  heating  value 
to  provide  a  proper  comparison,, 


The  estimated  requirements  of  the  area  tributary  to  the 
Canadian  Western  system  have  been  increased  by  65  Bcf  over 
the  estimate  of  the  1957  report.  The  total  for  the  North¬ 
western  Utilities  system  has  been  increased  by  90  Bcf «  The 
remaining  provincial  requirements  for  the  Peace  River  area, 
the  Medicine  Hat  -  Redcliff  area  and  the  remainder  of  the 
Province  have  been  increased  by  95  Bcf, 


I' resent  Export  Commitments 


Details  of  the  withdrawals  of  gas  authorized  under  the 


existing  export  permits  are  as  follows: 


Maximum  Maximum 
Daily  Annual 

MM  c  f  Bcf 

Total 

Autho  rized 

W ithdrawal 
Bcf 

Withdrawn 
to  Dec. 31, 
1957. 

Bcf 

Remaining 
Autho  rized 
W ithdrawal 
Bcf 

1 eace  diver 

T  ransmis  s io n 

Company 

Limited 

6 

1 

o 

0 

13 

3.5 

9.5 

Peace  River 
Transmission 
Company 
Limited 

7 

lo0 

20 

0.9 

19.1 

Wes  t coast 
Transmission 

Company  Limited 
and  Westcoast 
Transmission 

Company  (Alberta) 
Ltd.  190 

56 

1,080 

■o 

o 

00 

1,072.2 

Canadian- 

Montana 

Pipeline 

Company 

100 

20 

257* 

257.0* 

Saskatchewan 

Power 

Co  rpo  ration 

83 

IS 

223 

_ _ 

T  rans-Canada 
Pipe  Lines 
Limited 

620 

183 

4,350 

00 

0 

<N 

4,347.2 

Total  1 

,006 

278  o  6 

5,943 

72.9 

5,705.0 

*  All  the  gas 

f  rom 

Black  Butte 

,  Comrey,  Manyberries, 

Pendant 

D 1  Oreille  and 

Smith 

Coulee  fields.  Reserves  in  these 

fields  are  presently  estimated  at  257  billion  cubic  feet. 
Withdrawn  to  December  31,  1957,  equals  57.9  billion  cubic 
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Future  Requirements  of  Canadian  Markets 
Beyond  Alberta 

The  Board  has  given  consideration  to  other  Canadian 
requirements  in  determining  the  amount  of  surplus  gas  which 
might  be  exported  out  of  Canada<>  This  has  been  done  in 
accordance  with  the  policy,  adopted  by  the  Alberta  Govern¬ 
ment  and  set  forth  in  a  brief  presented  to  the  Borden  Comm¬ 
ission  by  Premier  Ec  Co  Manning,  of  giving  first  priority  to 
Alberta  requirements  and  second  priority  to  other  Canadian 
requirements  (within  range  of  economic  feasibility ) » 

Alberta  gas,  through  the  facilities  of  Trans-Canada  Pipe 
Lines  Limited,  is  now  supplying  markets  in  Saskatchewan, 
Manitoba,  Ontario  and  Quebec.  British  Columbia  is  also  being 
served  with  Alberta  gas  through  the  facilities  of  the  West- 
coast  Transmission  Company  Limited  and  the  Peace  River 
Transmission  Company  Limitedo  Gas  from  the  Medicine  Hat 
Field  will  start  flowing  in  September  to  markets  in  Sask¬ 
atchewan  through  facilities  owned  by  the  Saskatchewan  Power 
Corporation*, 

Trans-Canada  Pipe  Lines  Limited  presented  a  brief 
prepared  by  Commonwealth  Services  Inc,  showing  its 
estimated  requirements  for  the  next  30  years  to  be  some 
18.8  trillion  cubic  feet.  In  response  to  a  request  from  the 
Board  for  details  as  to  what  fuels  gas  sales  would  displace 
in  its  marketing  areas,  Trans-Canada  filed  information  with 
respect  to  the  year  1962-1963  for  the  Ontario  and  Quebec 
markets.  In  the  Company*s  opinion  sales  of  interruptible 
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;jas  would  displace  some  18  million  barrels  of  oil  (49,000 
barrels  per  day)  in  1962-1963.  Of  this  amount  some  8  million 
barrels  would  be  heavy  fuel  oil0  It  was  pointed  out  that 
some  2  million.,  9  hundred  thousand  barrels  of  this  fuel  was 
imported  from  foreign  sources  during  1957* 

Alberta  and  Southern,  while  recognizing  that  Canadian 
requirements  would  have  to  be  given  priority,  criticized 
Commonwealth  Services7  estimate  of  Trans-Canada  requirements 
on  the  grounds  it  was  unrealistic0  Alberta  and  Southern 
maintained,  on  the  basis  of  a  cost  of  service  estimate 
prepared  and  presented  by  Mr  .  Hough  of  Pacific  Gas  and  Electric 
Company,  that  the  cost  of  gas  delivered  to  Eastern  Canada 
would  be  too  high  to  permit  the  development  of  the  large 
firm  loads  forecasted  and,  consequently,  interruptible  sales 
would  not  materialize  as  predicted,  Alberta  and  Southern 
pointed  out  that  if  industrial  sales  were  made  at  prices 
lower  than  cost  of  service  it  would  be  detrimental  to 
residential  and  commercial  customers. 

Alberta  and  Southern  further  claimed  that  Trans-Canada 
had  failed  to  give  evidence  adequately  supporting  its  load 
forecasts  which  were  far  in  excess  of  United  States 
experience  under  comparable  conditions  and  which  were 
unrealistic  because  they  failed  to  take  into  proper  account 
the  price  relationship  that  will  exist  between  natural  gas 
and  competitive  fuels. 

Mr.  Coates,  President  of  Trans-Canada,  in  giving 


evidence  stated: 
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"As  to  Trans- Canada ? s  policy  in  connection  with 
the  purchase  of  gas  and  its  movement  from  the  Province 
of  Alberta  east  through  the  facilities  of  Trans-Canada, 
it  is  Trans-Canada? s  feeling  that  the  Petroleum  and 
Natural  Gas  Conservation  Board  here  not  take  cognizance 
of  the  fact  or  any  recognition  of  the  fact  that  there 
may  be  required  by  Trans-Canada  over  the  next  30  years 
some  18  to  20  trillion  cubic  feet  of  gas*  We  believe 
that  in  order  to  finance  any  new  facilities  it  is 
necessary  that  we  have  gas  firmly  under  contract  and 
permits  to  remove  it  from  the  Province,,  We  expect  to 
purchase  additional  gas  from  time  to  time  and  to  make 
applications  to  this  Board  for  its  removal  from  the 
Province  if  it  is  excess  to  the  needs  of  the  Province* 

"As  far  as  the  market  study  is  concerned,  we 
feel  that  the  company  must  depend  on  the  trend  of 
developments  for  additional  gas  as  the  market  develops 
down  through  the  years* 

"As  far  as  the  30-year  projection  is  concerned, 

I  think  it  is  very,  very  difficult  for  any  of  us  to 
look  that  far  ahead  and  with  real  certainty  know  the 
events  projected  for  30  years  will  come  to  pass  just 
as  they  are  projected*  In  this  particular  type  of 
business  that  we  are  in,  a  reasonable  forecast,  or, 
rather,  certain  forecasts  can  be  made  for  a  5-year 
period*  Beyond  that,  as  far  as  gas  supplies  are 
concerned,  we  will  just  have  to  rely  on  the  fact  that 
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there  will  be  additional  gas  found,  and  from 
geological  information  that  has  been  available  to 
all  of  us  from  time  to  time,  indications  are  that  a 
great  deal  more  gas  will  be  found  in  Alberta  during 
that  periodo’* 

The  Board  believes  that  proper  effect  could  be  given  to 
the  principle  of  priority  to  other  Canadian  requirements  by 

(1)  providing  that  only  gas  surplus  to  Alberta 
requirements  and  to  the  immediately  contract- 
able  requirements  of  other  Canadian  provinces 
should  be  exported  outside  Canada,  and 

(2)  further  providing  that  there  be  satisfactory 
evidence,  on  the  basis  of  trends  in  the  growth 
of  reserves,  that  adequate  future  reserves  will 
be  available  to  meet  the  estimated  long  term 
twenty-five  year  requirements  of  other  Canadian 
provinces  „ 

Requirements  estimated  as  far  as  25  years  into  the 
future  are  not  accurately  defined  and  must  be  subject  to 
continual  review  and  revision,,  Producers,  transmission 
companies  and  distributing  companies  are  financially  unable 
to  contract  to  meet  fully  such  long  term  estimated  future 
needs.  The  estimated  25  year  future  requirements  of 
Canadian  markets  for  natural  gas  may  therefore,  realist¬ 
ically,  be  considered  in  two  portions;  the  immediately 
contractable  future  requirement  and  the  remaining,  less 
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definite,  long  term  future  requirement,, 

The  Board  has  given  no  consideration  at  this  time  to  the 
requirements  of  British  Columbia,  because  its  own  reserves, 
together  with  the  Alberta  reserves  committed  to  it  under 
export  permits,  should  be  adequate „ 

The  Board  considers  that  the  other  future  Canadian 
requirements  within  the  range  of  economic  feasibility  are 
represented  by  Trans-Canada 5 s  future  Canadian  requirements „ 
The  Board  has  prepared  its  own  estimate  of  future  fuel 
energy  requirements  for  Ontario  and  Quebec,  together  with  an 
estimate  of  future  gas  requirements 0  These  are  presented  in 
Table  C-3,  together  with  estimates  prepared  by  the  Economic 
Research  Corporation  Limited  (LRC),  Montreal,  and  Stanford 
Research  Institute  (SRI),  the  Gordon  Commission  (Canadian 
Energy  Prospects  by  John  Davis,  p.  311)  and  Trans-Canada 
(Commonwealth  Services  Inco)o  The  ERC  and  SRI  estimates 
were  prepared  for  Alberta  and  Southern  and  presented  to  the 
Borden  Royal  Commission.  They  have  been  included  for 
comparative  purposes  only,  the  Board  being  fully  aware  that 
Trans-Canada  expressed  to  the  Borden  Commission  its  complete 
disagreement  with  the  projected  gas  requirements „ 

The  Gordon  Commission  forecast  has  been  adjusted  to 
include  gasoline  with  other  fuels  on  a  regional  basis  and 
the  regional  requirements  have  been  expressed  in  terms  of 
natural  gas  equivalents 0 

The  average  annual  rate  of  growth  of  the  future  require¬ 


ments  of  energy  fuels  in  Ontario  and  Quebec  has  been 
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conservatively  estimated  at  2.8  per  cent  by  the  Gordon 
Commission  and  at  301  per  cent  by  ERC  and  SKI.  The  Board 
has  embodied  an  average  annual  growth  rate  of  some  3.5  per 
cent  in  its  estimate  of  future  requirements  to  provide  for 
a  somewhat  higher  demand  for  energy  fuels.  When  fitted  to 
the  respective  total  energy  fuel  curves,  the  various 
estimates  of  natural  gas  consumption  predict  varying  degrees 
of  displacement  of  coal  and  oil  within  the  overall  energy 
re  quirement s . 

The  ERC  and  SRI  estimate  assumes  that  natural  gas  will 
capture  some  7  per  cent  of  the  total  energy  fuel  market  by 
1960  and  this  share  will  increase  to  some  16  per  cent  by  1980. 
The  Trans-Canada  estimate  of  natural  gas  sales  when  related 
to  the  Board's  estimate  of  total  energy  fuel  markets  assumes 
that  natural  gas  will  capture  some  10  per  cent  of  the  market 
in  1960  and  this  share  will  increase  to  some  26  per  cent  by 
1980.  The  Board's  estimate  assumes  that  natural  gas  sales  will 
displace  competitive  fuels  over  the  first  ten  years  in  line 
with  that  projected  by  Trans-Canada  but  will  tend  to  level 
out  around  1968  and  increase  thereafter  at  a  rate  parallel 
to  that  estimated  for  total  energy  fuels. 

The  Board  believes  that  natural  gas  will  compete 
effectively  with  other  fuels  for  some  19  per  cent  of  the 
total  energy  fuels  market  by  1968,  but  that  it  will  not 
gain  significantly  thereafter.  This  assumption  appears 
realistic  in  view  of  the  likelihood  of  possible  increases 
in  the  price  of  natural  gas  at  the  well  head  and  active 
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competition  from  the  firmly  established  coal  and  oil  fuels 
in  the  Ontario  and  Quebec  markets,  particularly  in  the  case 
of  industrial  fuels,, 

Table  C-4  presents  the  Board's  estimate  of  Trans- 
Canada's  requirements  for  the  next  25  years  for  the  Canadian 
markets  that  it  is  now  serving*. 

The  annual  sales  indicated  for  the  first  five  years  are 
essentially  those  provided  to  the  Board  by  Trans-Canada  and 
are  believed  to  be  accurate.  The  annual  sales  shown  for  the 
following  20  years  are  considered  to  be  a  reasonable  estimate 
of  the  future  annual  natural  gas  requirements  of  Trans-Canada „ 
The  total  requirements  for  the  next  25-year  period  are 
estimated  to  be  10o3  trillion  cubic  feet„  Trans-Canada 
estimates  a  25-year  requirement  of  some  12„3  trillion  cubic 
feet.  This  is  after  giving  effect  to  some  changes  in  the 
first  5-year  requirements  suggested  by  the  Company,,  The 
estimate  given  to  the  Borden  Royal  Commission  by  ERC  and  SRI 
indicates  that  the  total  requirements  of  Trans-Canada  for 
the  next  25-year  period  amount  to  some  7„1  trillion  cubic 
feet. 

The  Board,  after  consultation  with  officials  of  the 
Company,  have  set  Trans-Canada's  contractable  Canadian 
requirements  at  1,5  trillion  cubic  feet  which  have  been 
provided  for  out  of  established  reserves  as  discussed  in 
Appendix  D  and  E„  The  balance  of  the  twenty-five  year 
requirements  has  been  provided  for  out  of  future  reserves. 


C-22 


Interruptible  Gas  and  Storage  Facilities 

The  sales  of  Alberta  gas  in  Lastern  Canada  will  displace 
a  significant  amount  of  Alberta  oil  and  this  is  particularly 
true  with  respect  to  interruptible  sales  of  gas  which  must  be 
sold  below  the  cost  of  other  fuels,  such  as  Bunker  C  oil,  to 
make  it  attractive  to  the  customer  to  maintain  stand-by  equip 
ment  to  use  an  alternative  fuel  when  gas  is  cut  off0  Inter¬ 
ruptible  sales  represent  27o4  per  cent  of  T rans-Canada 5 s  own 
thirty-year  estimate  of  requirements. 

The  Board  believes  that  there  should  be  a  proper  combin¬ 
ation  of  the  use  of  interruptible  sales  and  market-end 
storage*  The  Board  agrees  that  a  certain  amount  of  interrup¬ 
tible  sales  is  in  the  interests  of  both  the  consumer  and  the 
producer,  but  it  also  believes  that  indiscriminate  use  of 
interruptible  sales  to  build  a  very  high  load  factor  may  not 
be  in  the  interests  of  either  the  consumer  or  the  producer* 
While  Alberta  has  not  had  experience  with  interruptible  sales 
the  misuses  of  such  sales  in  the  United  States  were  brought 
to  light  in  a  report  of  the  Federal  Power  Commission  in  1948* 
It  was  found  in  some  cases,  due  to  over-design  of  line,  that 
interruptible  sales  were  in  fact  firm  sales  and  also  that 
interruptible  sales  were  not  bearing  a  fair  share  of  trans¬ 
portation  costs,  all  of  which  reacted  to  the  detriment  of 
firm  consumers* 

At  the  request  of  the  Board,  Trans-Canada  filed  informa¬ 
tion  with  respect  to  the  use  of  gas  storage  facilities  in  the 
province  of  Ontario*  Trans-Canada  stated  it  does  not  own 
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storage  facilities  but  benefits  greatly  from  the  storage 
fields  controlled  by  Union  Gas  Company,,  All  of  Union's  peak 
demand  and  part  of  Consumer's  Gas  Compares  peak  demand  are 
met  from  these  fields*  If  Union's  storage  facilities  were 
not  available,  Trans-Canada  claims  its  overall  operating 
load  factor  would  be  reduced  from  90  per  cent  to  65  per  cent* 
The  Board  is  of  the  opinion  that  Ontario  storage  facilities 
should  be  utilized  to  the  fullest  extent  possible  to  meet 
the  peak  demands  of  the  eastern  market  and  that  Trans-Canada 
should  always  be  on  the  look-out  to  acquire  storage  facilities 
of  its  own* 
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TABLE  C  -  1 


OIL  AND  GAS  CONSERVATION  BOARD 
ESTIMATE  OF  NATURAL  GAS  REQUIREMENTS 
Province  of  Alberta,  January  1,  1958  -  December  31,  1987 
(Quantities  are  based  on  normal  degree  days  and  adjusted  to  1,000  BTU  value  per  cubic  foot) 


1 

2 

3 

4 

5 

DOMESTIC 

COMMERCIAL 

INDUSTRIAL 

TOTAL 

Billions  of 

Billions  of 

Billions  of 

Billions  of 

Year 

Cubic  Feet 

Cubic  Feet 

Cubic  Feet 

Cubic  Feet 

1958 

35.3 

25.5 

72.8 

133.6 

1959 

37.9 

27.7 

81.7 

147.3 

1960 

40.5 

29.3 

91.1 

160.9 

1961 

43.3 

31.0 

101.1 

175.4 

1962 

45.9 

32.3 

106.9 

185.1 

1963 

47.5 

33.9 

113.1 

194.5 

1964 

49.3 

35.4 

119.3 

204.0 

1965 

51.2 

37.0 

125.9 

214.1 

1966 

53.2 

37.8 

132.8 

223.8 

1967 

54.5 

36.8 

139.8 

233.1 

1968 

55.8 

39.6 

147.0 

242.4 

1969 

57.1 

40.6 

154.8 

252.5 

1970 

58.8 

41.4 

162.6 

262.8 

1971 

59.9 

42.4 

170.8 

273.1 

1972 

60.9 

43.2 

173.8 

277.9 

1973 

62.0 

44.0 

176.7 

282.7 

1974 

63.0 

44.7 

179.8 

287.5 

1975 

64.1 

45.5 

182.8 

292.4 

1976 

65.1 

46.2 

185.7 

297.0 

1977 

66.3 

47.0 

189.0 

302.3 

1978 

67.4 

47.9 

192.2 

307.5 

1979 

68.5 

48.7 

195.3 

312.5 

1980 

69.8 

49.5 

198.8 

318.1 

1981 

71.0 

50.3 

202.1 

323.4 

1982 

72.0 

51.1 

205.5 

328.6 

1983 

73.3 

52.0 

209.1 

334.4 

1984 

74.6 

52.9 

212.6 

340.1 

1985 

75.8 

53.8 

216.3 

345.9 

1986 

77.2 

54.7 

219.8 

351.7 

1987 

78.4 

55.6 

223.5 

357.5 

TOTALS 

1799.6 

1279.8 

4882.7 

7962.1 

SAY 

1800.0 

1280.0 

4880.0 

7960.0 

ESTIMATE  OF  NATURAL  GAS  REQUIREMENTS 
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APPENDIX  D 

THE  MEETING  OF  PRESENT  AND  FUTURE  REQUIREMENTS  OF 
ALBERTA,  PRESENT  EXPORT  COMMITMENTS'  AND  THE 
PRESENT  AND  FUTURE  REQUIREMENTS  OF  CANADIAN  MARKETS 

BEYOND  ALBERTA 

Neither  of  the  applicants  indicated  in  the  evidence  a 
complete  method  by  which  the  requirements  of  the  Province 
might  be  met  from  presently  established  reserves,.  Each  of 
them,  however,  indicated  a  willingness  to  sell  to  any  Alberta 
purchaser  volumes  of  gas  required  to  meet  any  provincial 
requirements  which  could  not  reasonably  be  supplied  from  gas 
otherwise  available  in  the  Province,,  Alberta  and  Southern 
Gas  Co,  Ltdo,  has  in  fact  entered  into  an  agreement  with 
Northwestern  Utilities,  Limited  and  Canadian  Western  Natural 
Gas  Company  Limited  to  give  contractual  effect  to  such  a 
s  cheme „ 

In  considering  the  problem  of  meeting  the  requirements 
of  the  Province  the  Board  has  maintained  its  policy  of 
excluding  from  surplus  declaration  that  gas  required  for  full 
effective  protection  of  the  requirements  of  the  Province  for 
a  30-year  future  period,,  This  has  been  done  in  accordance 
with  the  provisions  of  The  Gas  Resources  Preservation  Act, 
1956.  Section  8,  subsection  (3)  of  the  Act  reads  as  follows; 
,f 8e  (3)  The  Board  shall  not  grant  a  permit  for  the 
removal  of  any  gas  from  the  Province  unless  in  its 
opinion  it  is  in  the  public  interest  to  do  so  having 
regard  to 

(a)  the  present  and  future  needs  of  persons 
within  the  Province,  and 


(b)  the  established  reserves  and  the  trends  in 
growth  and  discovery  of  reserves  of  gas  in 
the  Province,", 

The  Board  has  given  somewhat  more  weight  than  it  has 
previously  done  to  the  trends  in  growth  and  discovery  of 
new  reserves  in  the  light  of  the  accumulated  experience  in 
the  Province  and  its  convictions  concerning  future  discover¬ 
ies,  The  evidence  supporting  the  development  of  future 

ft 

reserves  is  discussed  in  Appendix  B,  The  Board  is  firmly  of 
the  opinion  that  full  30-year  protection  for  Alberta  can  be 
afforded  by 

(1)  reserving  from  the  established  reserves 
sufficient  gas  to  meet  the  annual  require¬ 
ments  of  the  Province  for  a  future  period  of 
26  to  30  years*  and  the  peak  day  requirements 
for  a  future  period  of  some  25  years*  and 

(2)  reserving  from  the  future  reserves  sufficient 
gas  to  meet  the  remaining  annual  and  peak  day 
requirements  to  the  end  of  the  30th  year. 

The  illustrative  deliverability  schedules*  Tables  D-l 
to  D-5  inclusive*  are  presented  to  show  how  the  requirements 
of  the  major  portion  of  the  Province  can  be  met  for  the 
period  1958-1987o 

Certain  areas  of  the  Province  have  not  been  included 
in  the  following  tabular  analyses.  These  are  the  Peace 
River  area*  the  Pakowki  Lake  area  and  those  areas  served  by 
small  local  utilities*,  The  developments  in  the  Peace  River 
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area  have  been  reviewed  with  respect  to  the  re quirement s  of 
the  area  and  the  previously  granted  permits  of  Westcoast 
Transmission  Company  Limited  and  Peace  River  Transmission 
Company  Limited.  There  has  been  insufficient  change  in  the 
requirements  or  the  total  gas  reserves  of  the  area  to 
warrant  the  presentation  of  new  detailed  deliverability 
schedules.  In  the  Pakowki  Lake  area,  all  of  the  reserves  of 
the  existing  fields,  except  gas  required  for  local  corns umpt ion, 
have  been  authorized  for  export  in  a  permit  issued  to  Canadian 
Montana  Pipeline  Company  in  1S54.  Further  consideration  of 
this  area  is  not  required  at  this  time.  While  detailed 
studies  of  the  many  areas  which  are  or  could  be  served  by 
small  utility  companies  have  not  been  made,  gas  reserves 
suitable  for  their  use  have  not  been  considered  surplus  to 
provincial  requirements. 

In  preparing  the  illustrative  deliverability  schedules 
the  same  general  procedure  used  in  previous  Board  reports  (1) 
has  been  followed.  The  requirements  are  shown  on  the  left 
hand  side  of  the  schedules  and  the  volumes  of  gas  which  can 
be  obtained  from  individual  fields  or  composites  of  fields 
are  listed  in  succeeding  columns.  The  basic  deliverability 
data  for  each  of  the  gas  fields  referred  to  are  listed  in 
Table  D-12.  Plots  of  the  relationship  between  the  daily 
delivery  capacity  and  disposable  reserves  were  compiled  for 
each  of  the  fields  or  composites  of  fields.  These  plots 

(1)  The  Petroleum  and  Natural  Gas  Conservation  Board  Reports  to 
The  Lieutenant  Governor  in  Council  dated  January,  1951, 
March,  1952,  November,  1953,  May,  1954,  and  April,  1955. 
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were  then  used  to  determine  the  ability  of  the  fields  to 
deliver  gas  to  meet  peak  day  requirements  as  the  reserves 
became  depleted.  Figure  D-l  is  a  typical  plot  and  is 
included  as  an  example.  It  is  a  plot  of  the  relationship 
between  the  delivery  capacity  and  remaining  disposable 
reserves  of  the  Edmonton  Deferred  Gas  Composite  both  under 
conditions  of  maximum  development  and  the  minimum  develop¬ 
ment  necessary  to  meet  requirements  as  scheduled  in  columns 
17,  18  and  19  of  Table  D-2.  For  fields  requiring  gas  process¬ 
ing  plants,  deliveries  were  scheduled  at  a  high  load  factor 
and  at  the  maximum  rate  which  could  assure  a  steady  load  to 
the  plant  for  a  period  of  approximately  fifteen  years. 

The  schedules  indicate  the  surplus  and/or  residual 
requirements  after  deliveries  of  the  volumes  of  gas  from  the 
field  listed.  At  the  bottom  of  the  schedules  are  shown  the 
reserves  of  the  fields  or  composites  available  for  disposi¬ 
tion  and  the  percentages  withdrawn  during  the  period  of  the 
schedule.  Further  comments  concerning  each  of  the  Tables  in 
the  Appendix  follows. 

AREA  TRIBUTARY  TO  THE  NORTHWESTERN  UT1LIT 1ES , LIMITED  SYSTEM 

The  requirements  of  the  area  adjacent  to  the  North¬ 
western  Utilities,  Limited  system  are  shown  in  columns  2,  3 
and  4  of  Table  D-2.  These  include  the  requirements  of  the 
Lloydminster  area,  which  presently  are  being  partially 
supplied  by  Northwestern  Utilities,  Limited. 
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Oilfield  Residue  Gas 

Columns  5,  6  and  7  of  Table  D-2  show  the  projected 
deliveries  of  the  remaining  available  gas  in  the  Saskatchewan 
and  Alberta  portions  of  the  Lloydminster  Field,,  Columns  8, 

9  and  10  indicate  the  total  volumes  of  oilfield  gas  in  the 
Edmonton  area  estimated  to  be  available  to  meet  the  require¬ 
ments  of  the  area,  The  volumes  shown  are  identical  to  those 
in  columns  23*  24  and  25  of  Table  D-l  and  are  a  summation  of 
the  deliveries  scheduled  from  the  individual  fields  shown  in 
columns  2  to  22  inclusive  of  that  table.  The  rates  of  gas 
production  shown  are  based  on  the  most  recent  oil  production 
forecast  of  the  Board, 

The  British  American  Oil  Company  Limited  plant  at  Nevis* 
processing  solution  and  other  gas  from  the  Stettler  group 
of  fields*  delivers  gas  to  the  Canadian  Western  Natural  Gas 
Company  Limited,  A  portion  of  the  gas  is  delivered  to  the 
Northwestern  Utilities,  Limited  system  through  an  inter¬ 
connection  at  Red  Deer,  Future  deliveries  from  the  Stettler 
composite  of  fields  are  assumed  to  continue  to  be  partly 
available  to  the  Northwestern  Utilities,  Limited  system  and 
are  forecasted  in  columns  11*  12  and  13  of  Table  D-2, 

Edmonton  Area  Dry  Gas  Composite 

Columns  14,  15  and  16  of  the  table  illustrate  the 
manner  in  which  deliveries  from  various  dry  gas  fields 
adjacent  to  Edmonton  and  the  Northwestern  Utilities,  Limited 
system  could  be  made.  The  fields  comprising  this  dry  gas 
composite  are  listed  in  Table  D-12®  All  of  the  established 
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reserves  totaling  some  1,400  Bcf  is  projected  for  use  by  1984® 
In  that  year  the  fields  are  capable  of  peak  deliveries  of  215 
MMcf  per  day. 

Deferred  Gas  Composite 

The  fields  that  constitute  the  deferred  gas  composite 
are  also  listed  in  Table  D-12.  The  deliveries  from  this 
composite,  expected  to  start  in  1972,  are  forecasted  in 
columns  17,  18  and  19  of  Table  D-2®  The  reserve  of  some  990 
Bcf  is  scheduled  for  depletion  in  1987  with  peak  day  deliver¬ 
ies  in  that  year  estimated  at  239  MMcf  per  day® 

Remaining  Columns  of  Table  D-2 

Columns  20,  21  and  22  show  deliveries  of  gas  commencing 
in  the  year  1978  to  the  Wabamun  -  Hinton  system  to  alleviate 
deficiencies  which  otherwise  would  occur®  Over  a  ten  year 
period  the  deliveries  total  some  25  Bcf® 

After  accounting  for  deliveries  from  the  fields  in  the 
manner  shown  there  remains  an  unsatisfied  or  residual  annual 
and  peak  day  requirement  commencing  in  the  year  1984.  The 
requirement  totaling  336  Bcf  in  the  period  1984  to  1987 
inclusive  is  scheduled  to  be  met  from  future  established 
reserves  as  depicted  in  columns  23,  24  and  25®  Details  of 
how  this  may  in  fact  be  met  from  the  estimated  future 
reserves  appear  in  Table  D-13® 

WABAMUN  -  HINTON  AREA 

Table  D-3  is  an  illustrative  deliverability  schedule 


showing  a  method  of  meeting  the  requirements  of  the  Wabamun  - 
Hinton  area.  A  pipe  line  connecting  the  Alexander  Field  to 
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Wabamun  and  Hinton  was  constructed  in  1956  to  supply  the 
Calgary  Power  Company  plant  at  Wabamun  and  the  St.  Regis  Pulp 
and  Paper  mill  at  Hinton.  The  portion  of  the  line  from  the 
Alexander  Field  to  Wabamun  is  owned  by  Mid-Western  Industrial 
Pipelines  Limited  while  the  connecting  line  from  Wabamun 
to  Hinton  is  the  property  of  North  Canadian  Pipelines  Limited. 
In  addition  to  the  two  industrial  customers,  communities 
along  the  lines  are  served.  The  estimated  total  requirements 
of  the  system  are  shown  in  columns  2,  3  and  4  of  the  table. 

The  sharp  reductions  in  requirements  in  1962  is  a  result  of 
the  anticipated  conversion  of  the  power  plant  at  Wabamun 
from  gas  to  coal. 

Alexander  Composite 

The  systems  are  presently  being  supplied  from  the 
Alexander  Field  only.  Other  nearby  fields  include  Calahoo, 
Majeau  Lake  and  Glenevis.  It  is  expected  that  the  entire 
composite  of  fields  will  be  depleted  by  1962  as  shown  in 
columns  5,  6  and  7. 

Pine  Creek  Composite 

The  Pine  Creek  composite  of  fields  consisting  of  Pine 
Creek,  Beaver  Creek,  Paddle  River  and  Obed  fields  is  shown 
in  columns  8,  9  and  10  to  commence  deliveries  in  1962.  An 
earlier  commencement  of  operation  of  any  of  these  fields 
would  serve  to  extend  the  life  of  the  Alexander  composite. 

A  total  of  264  Bcf  or  77  per  cent  of  the  reserves  of  the 
Pine  Creek  composite  are  shown  to  be  withdrawn  by  1987. 
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Residual  Requirements 

The  residual  requirements  of  the  Wabamun  -  Hinton  area 
after  utilizing  the  Alexander  and  Pine  Creek  composites  are 
partially  met  by  deliveries  from  fields  of  Table  D-2,  These 
could  be  considered  to  be  from  the  Windfall  field. 

Columns  14,  15  and  16  indicate  the  remaining  require¬ 
ments  in  the  years  1984  to  1987  inclusive®  It  is  assumed 
that  these  rather  nominal  requirements  totaling  approximately 
11  Bcf  will  be  satisfied  from  additions  to  present  reserves 
or  future  discoveries  adjacent  to  the  pipe  line  systems® 

THE  AREA  TRIBUTARY  TO  THE  CANADIAN  WESTERN  NATURAL  GAS 
COMPANY  LIMITED  SYSTEM 

In  its  studies  of  methods  of  meeting  the  requirements 
of  the  area  tributary  to  the  Canadian  Western  Natural  Gas 
Company  Limited  system,  the  Board  has  in  effect  merely 
revised  its  previously  published  schedules.  Table  D-4  shows 
the  method  of  meeting  requirements  from  those  presently 
known  reserves  considered  most  suitable® 

Presently  Connected  Fields  -  Residual  Requirements 

Columns  2,  3  and  4  of  Table  D-4  present  the  total 
requirements  of  the  Canadian  Western  Natural  Gas  Company 
Limited  system  including  the  line  from  Penhold  to  Airdrie 
but  excluding  the  Town  of  Brooks  which  is  separately  served® 
That  portion  of  the  deliveries  of  gas  from  The  British 
American  Oil  Company  Limited  plant  processing  gas  from  the 
Stettler  composite,  expected  to  be  utilized  by  the  Canadian 
Western  system  is  shown  in  columns  5,  6  and  7®  Deliveries 
from  the  Jumping  Pound  plant  and  a  plant  presently  being 
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constructed  at  Okotoks  are  shown  in  columns  8  to  13  inclus¬ 
ive,,  The  lower  load  factors  shown  for  the  Jumping  Pound  plant 
in  the  years  1960  to  1962  are  to  permit  100  per  cent  load 

factor  operation  in  the  early  years  of  operation  of  the 

$ 

Okotoks  plant  in  accordance  with  present  under  standings  «>  At 
the  end  of  the  30-year  period  441  Bcf  or  84  per  cent  of  the 
available  Jumping  Pound  reserves  are  scheduled  as  withdrawn 
while  some  78  Bcf  or  59  per  cent  only  of  the  Okotoks  reserves 
are  assumed  to  have  been  withdrawn*  This  is  due  to  the  poor 
deliverability  characteristics  of  the  Okotoks  Field  in 
relation  to  its  established  gas  reserves. 

Foremost  and  Bow  Island  have  been  scheduled  in  columns 
14*  15*  16  and  17  in  the  same  manner  as  in  previous  reports* 
These  fields  are  used  exclusively  for  storage  and  peak  day 
supply* 

Columns  18*  19  and  20  depict  the  proposed  withdrawals 
from  the  Turner  Valley  Field.  These  withdrawals  are  based  on 
a  comprehensive  study  made  by  the  Board  in  1954  and  are  some¬ 
what  higher  than  those  predicted  in  the  1953  report*  The 
load  factor  has  been  improved  from  51  per  cent  to  70  per 
cent  as  shown  in  column  20*  By  the  fall  of  1958  the  Carbon 
field  will  be  utilized  by  the  Canadian  Western  system*  This 
field  is  expected  to  be  used  with  small  annual  withdrawals 
but  essentially  for  peaking  purposes  until  1970*  This  is 
illustrated  in  columns  21*  22  and  23*  After  the  scheduled 
withdrawal  of  some  50  Bcf  by  1970*  net  annual  withdrawals 
are  discontinued  and  the  winter  withdrawals  associated  with 
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the  peak  deliveries  are  compensated  by  summer  storage. 

After  the  deliveries  from  the  fields  which  are  now 
connected  or  are  being  connected  to  the  Canadian  Western 
system,  an  unsatisfied  or  residual  requirement  as  shown  in 
columns  24,  25  and  26  will  remain.  This  is  estimated  to 
commence  in  the  year  1963  and  totals  some  1,295  Bcf  over  the 
period  1963  to  1987,  with  a  peak  day  requirement  of  396  MMcf  in 
1987.  Other  nearby  reserves  must  be  connected  to  the  system  to 
meet  these  requirements. 

Other  Possible  Sources  of  Supply 

The  residual  requirements  may  be  met  by  producing  the 
Calgary,  Sarcee  and  Harmattan-Llkton  fields  into  the  Canadian 
Western  system.  These  fields  were  selected  due  to  their 
proximity  to  the  Calgary  area,  the  centre  of  major  consumption. 
It  is  assumed  the  plants  required  to  process  the  gas  in  these 
fields  will  be  sized  and  that  production  will  be  taken  so  that 
the  plants  may  operate  at  full  capacity  for  a  period  of  approx¬ 
imately  15  years  before  well  delive rabilities  force  declines  in 
throughput . 

Calgary  Field 

The  deliveries  of  gas  from  the  Calgary  field  shown  in 
columns  27,  28  and  29  are  projected  in  accordance  with  the 
plans  of  Jefferson  Lake  Petrochemicals  of  Canada  Limited  for 
plant  construction  in  that  field.  It  is  expected  that  the 
plant  will  be  built  in  three  stages  and  will  process  gas  from 
both  Crossfield  and  Elkton  formations.  The  scheduling  of  the 
very  sour  Crossfield  formation  gas  at  85  per  cent  load 


factor  and  the  Elkton  formation  gas  at  70  per  cent  load 
factor  results  in  the  combined  load  factors  shown  in  column 
29® 

Sarcee  Field 

The  gas  from  this  field  is  also  sour  and  will  require 
processing  to  make  it  suitable  for  sale®  This  gas  could  be 
handled  by  either  of  the  present  Jumping  Pound  or  Turner 
Valley  plants  or  by  a  separate  plant  in  the  Sarcee  Field,, 
Deliveries  are  as  illustrated  in  columns  30*  31  and  32® 
Harmattan-Elkton  Composite  Fields 

This  composite  consists  of  Harmattan-Elkton*  Harmattan 
East*  Sundre  and  Westward  Ho  Fields®  It  has  been  assumed 
that  the  associated  gas  from  this  group  of  fields  will  be 
available  by  1969®  The  deferment  is  necessary  in  the 
interests  of  oil  recovery  in  these  fields®  A  plant  will  be 
required  to  process  this  gas  and  might  be  built  in  much  the 
same  manner  as  the  proposed  Calgary  plant*  i,e„  in  three 
increments  as  shown  in  columns  33*  34  and  35®  Should  the 
gathering  and  processing  of  solution  gas  be  economic* 
deliveries  of  smaller  volumes  of  gas  could  commence  prior 
to  1969® 

Surplus  Gas 

Columns  36*  37  and  38  illustrate  the  quantities  of  gas 
available  over  and  above  the  requirements  of  the  Canadian 
Western  system  when  the  fields  of  columns  5  to  35  inclusive 
are  produced  in  the  manner  shown®  It  may  be  seen  that  the 
tabulated  quantities  vary  considerably  from  year  to  year® 
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The  year  to  year  variation  could  be  eliminated  by  modific¬ 
ations  to  the  schedule  and  in  any  case  are  beyond  the 
significance  of  such  an  illustrative  projection*  This  surplus 
may  therefore  be  considered  equivalent  to  an  average  annual 
surplus  of  about  30  Bcf  with  a  peak  of  95  MMcf  per  day* 

From  1981  (24th  year)  to  1987  (30th  year)  the  remaining 
requirements  of  the  Canadian  Western  Natural  Gas  Company 
Limited  system  are  expected  to  be  met  by  future  discoveries 
in  the  general  area  as  shown  in  columns  39<>  40  and  41<> 

MEDICINE  HAT  AREA 

The  manner  in  which  the  requirements  of  the  Medicine 
Hat-Redcliff  area  and  the  authorized  export  to  Saskatchewan 
may  be  met  by  deliveries  from  the  Etzikom  and  the  Medicine 
Hat  Fields  is  shown  in  Table  D-5* 

The  requirements  of  the  Medicine  Hat  and  Redcliff  area 
are  depicted  in  columns  2,  3  and  4„  The  high  load  factor 
shown  in  column  4  is  due  to  the  area  being  highly  industrial¬ 
ized,, 

Etzikom  Field 

Columns  55  6  and  7  illustrate  the  expected  withdrawals 
from  the  Etzikom  Field*  The  gas  from  this  field  is  deliver¬ 
ed  through  South  Alberta  Pipeline  Limited  to  the  City  of 
Medicine  Hat  and  to  the  fertilizer  plant  of  North  West  Nitro- 
Chemicals  Limited* 

Medicine  Hat  Field 

Columns  8 ^  9  and  10  show  the  withdrawals  from  the  Bow 
Island  and  Ellis  formations  located  in  the  south-western 
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portion  of  the  field.  Deliveries  are  shown  commencing  in 
19  62, 

The  amount  of  gas  that  is  assumed  to  be  produced  from 
the  Medicine  Hat  Sandstone  pool  in  the  portion  of  the  field 
west  of  range  3  is  shown  in  columns  11,  12  and  13, 

In  1957  the  Board  issued  a  permit  for  the  export  of  gas 
to  Saskatchewan  Power  Corporation  from  ranges  1,  2  and  3 
west  of  the  4th  Meridian  in  the  Medicine  Hat  Field,  The 
total  withdrawal  authorized  is  207  Bcf  as  shown  in  columns 
14,  15  and  16„  The  method  of  meeting  this  requirement  is 
assumed  to  be  as  shown  in  columns  17,  18  and  19,  Commencing 
in  the  year  1981  the  Medicine  Hat-Redcliff  area  is  expected 
to  have  a  small  residual  requirement  which  will  likely  be  met 
by  deliveries  from  the  eastern  portion  of  the  field  as  shown 
in  columns  17,  18  and  19 , 

A  sizable  quantity  of  gas  will  still  remain  in  this 
field  after  making  provisions  for  the  full  30-year  require¬ 
ments  of  the  Medicine  Hat-Redcliff  area  and  the  present 
export  requirements  of  Saskatchewan  Power  Corporation,  This 
surplus  could  be  used  by  Trans-Canada  Pipe  Lines  Limited  to 
meet  part  of  its  additional  firm  requirements  as  shown  in 
Table  D-7„  The  method  of  removal  of  the  surplus  could  be 
as  shown  in  columns  20,  21  and  22  of  Table  D-5„ 

THE  CANADIAN  REQUIREMENTS  OF  TRANS-CANADA  PIPE  LINES  LIMITED 

The  estimated  total  Canadian  requirements  of  Trans- 
Canada  Pipe  Lines  Limited  as  shown  in  Table  C-4  have  been 
segregated  into  three  portions  for  the  purpose  of  showing 
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how  the  requirements  can  be  met  from  Alberta  gas  reserves. 

The  requirements  have  been  divided  in  Table  D-8  into  those 
which  may  be  met  with  gas  for  which  an  export  permit  has  been 
granted,  the  contractable  requirements  and  the  long  term 
re qui rement s o  Columns  2,  3  and  4  show  the  total  estimated 
requirements  as  detailed  in  Table  C-4.  Columns  5,  6  and  7 
indicate  the  portion  of  the  requirements  which  can  be  met 
with  gas  for  which  an  export  permit  has  been  granted,,  The 
volumes  of  gas  which  are  immediately  contractable  to  meet 
additional  requirements  are  shown  in  columns  8,  9  and  10. 

These  contractable  requirements  for  Canadian  use  were  arrived 
at  after  discussion  with  officials  of  Trans-Canada  Pipe  Lines 
Limited  and  represent  the  additional  requirements  which  the 
Company  either  has  under  contract  or  for  which  it  will  have 
to  contract  in  the  near  future  to  supply  new  sales  contracts. 

The  balance  of  the  requirements,  the  long  term  requirements, 
are  those  which  are  expected  to  occur  due  to  normal  market 
growth,  but  which  are  not  contractable  at  the  present  time. 

These,  shown  in  columns  11,  12  and  13,  commence  in  1964  and 
total  some  4,535  Bcf  for  the  remainder  of  the  25-year  period. 

Table  D-6  is  an  illustrative  de live rability  schedule 
showing  how  requirements  in  the  amount  authorized  by  the 
export  permit  granted  to  Trans-Canada  Pipe  Lines  Limited  in 
1954  could  be  met  from  the  fields  authorized  for  export  by  the 
permit.  Columns  2,  3  and  4  indicate  the  volumes  of  gas  presently 
authorized  for  export  after  adjusting  by  a  factor  of  1.03  for 
heating  value  conversion.  This  is  necessary  as  the  gas 
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quantities  referred  to  in  the  permit  are  on  an  actual  Btu 
basis,  while  the  reserves  and  deliverability  of  the  fields  are 
on  a  1000  Btu  basis.  Columns  5  to  49  inclusive  show  the  manner 
in  which  the  Board  considers  the  fields  could  be  effectively 
utilized.  Where  the  complete  reserves  of  any  of  these  fields 
is  presently  under  contract  to  Trans-Canada  Pipe  Lines  Limited, 
the  scheduled  withdrawals  are  in  close  agreement  with  the 
volumes  contracted.  The  volumes  of  gas  scheduled  for  with¬ 
drawal  from  Homeglen-Rimbey  as  shown  in  columns  44,  45  and  46 
were  based  on  the  assumption  that  oil  operations  in  the  field 
will  require  some  restriction  in  gas  cap  withdrawals  until 
1965. 

The  production  of  the  fields  in  the  manner  indicated  in 
Table  D-6  results  in  surplus  gas  being  available  for  the  years 
1963  to  1980  inclusive.  These  volumes  are  shown  in  columns 
50,  51  and  52  as  being  available  for  the  additional  contract- 
able  requirements  of  Trans-Canada  as  shown  in  Table  D-7. 

The  additional  contractable  Canadian  gas  requirements 
of  Trans-Canada  Pipe  Lines  Limited  for  the  years  1959  to 
1983  inclusive  are  shown  in  columns  2,  3  and  4  of  Table  D-7. 

Columns  5,  6  and  7  of  Table  D-7  show  the  manner  in  which 
gas  produced  from  fields  already  dedicated  to  Trans-Canada 
Pipe  Lines  Limited  and  surplus  to  the  requirements  of  the 
existing  permit  can  be  utilized.  The  volumes  are  those 
shown  in  Columns  50,  51  and  52  of  Table  D-6.  The  volumes  of 
gas  shown  as  surplus  in  columns  20,  21  and  22  of  Table  D-5 
have  been  included  in  Table  D-7  as  columns  8,  9  and  10. 
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They  indicate  the  manner  in  which  gas  produced  in  ranges  1, 

2  and  3  of  the  Medicine  Hat  Field  could  be  utilized  by  Trans- 
Canada  Pipe  Lines  Limited, 

Deliveries  of  gas  to  Trans-Canada  Pipe  Lines  Limited 
from  a  group  of  fields  generally  in  the  area  of  the  Hussar 
Field  are  shown  in  columns  11,  12  and  13,  A  large  proportion 
of  this  gas  presently  is  under  contract  to  Trans-Canada  Pipe 
Lines  Limited, 

The  production  of  gas  from  the  We sterose  South  field  at 
the  rate  of  46  Bcf  per  year  commencing  in  the  fall  of  1960 
has  been  postulated  in  columns  14,  15  and  16,  The  volumes 
of  gas  surplus  to  the  contractable  additional  requirements 
of  Trans-Canada  Pipe  Lines  Limited  when  the  fields  have  been 
scheduled  as  illustrated  are  shown  in  columns  17,  18  and  19, 
The  surplus  terminates  in  the  year  1982  and  totals  453  Bcf, 
This  amount  of  gas  is  surplus  to  the  contractable  require¬ 
ments  of  Trans-Canada  Pipe  Lines  Limited  and  to  those  of  the 
Province  and  would  be  available  to  another  exporter  of  gas. 

It  logically  could  be  assumed  to  be  available  from  the 
Westerose  South  field. 

The  method  of  meeting  the  long  term  Canadian  require¬ 
ments  of  Trans-Canada  Pipe  Lines  Limited  from  future  gas 
reserves  is  shown  in  columns  14,  15  and  16  of  Table  D-13, 

ESTABLISHED  RESERVES  SURPLUS  TO  THE  REQUIREMENTS  OF 
ALBERTA,  CANADIAN  REQUIREMENTS  OF  TRANS-CANADA  PIPE  LINES 
LIMITED  AND  OTHER  EXPORT  COMMITMENTS 

Table  D-9  is  a  tabulation  of  the  established  gas 
reserves  in  the  Province,  exclusive  of  the  Peace  River  area. 
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which  are  surplus  to  the  requirements  of  Alberta,,  other 
Canadian  needs  and  to  existing  export  permits*  Excluded 
also  from  the  tabulation  are  reserves  which  have  been  desig¬ 
nated  as  beyond  economic  reach  in  Table  A-l*  The  reserves 
have  been  classified  as  shown  in  columns  3,  4  and  5  into 
those  which  are  considered  to  be  within  reach  of  the  applic¬ 
ants*  those  which  are  deferred  beyond  25  years  and  those  which 
for  geographical  reasons  are  considered  beyond  the  reach  of 
the  applicants*  Of  the  total  of  4*064  Bcf  surplus*  3*011  Bcf 
or  74*1  per  cent  are  considered  within  reach  of  the  applicants* 
The  reserves  shown  in  column  3  of  Table  D-9  have  been  re¬ 
classified  in  Table  D-10  to  indicate  those  volumes  of  the  gas, 
surplus  and  within  economic  reach  of  the  applicants*  which 
each  has  under  contract*  Column  1  of  Table  D-10  indicates 
the  location  of  the  surplus  reserve*  column  2  the  amount  of 
the  reserve  and  columns  3*  4  and  5  the  classification  by 
contractual  status.  Of  the  3*011  Bcf  surplus  reserve 
considered  within  economic  reach  of  the  applicants*  659  Bcf 
or  22  per  cent  is  under  contract  to  Wes tcoast  Transmission 
Company  Limited  and  1,716  Bcf  or  57  per  cent  is  under 
contract  to  Alberta  and  Southern  Gas  Co*  Ltd.  The  balance* 

636  Bcf*  was  not  under  contract  at  the  close  of  the  hearings* 
Certain  assumptions  had  to  be  made  in  connection  with  the 
volumes  of  gas  shown  surplus  on  Table  D-4  and  Table  D-7* 

The  surplus  in  the  Canadian  Western  Natural  Gas  Company 
Limited  schedule,  (Table  D-4)  was  considered  to  exist  in 
fields  not  now  connected  to  the  system*  namely  Calgary* 
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Sarcee  and  the  Karmattan-Elkton  composite*  From  data  submitted 
at  the  hearing  and  other  sources,  the  percentage  of  reserves 
under  contract  to  each  of  the  applicants  was  estimated  and 
the  surplus  of  372  Bcf  prorated  as  shown*  In  the  case  of 
the  Trans-Canada  Pipe  Lines  Limited  schedule  (Table  D-7)  it 
was  assumed  that  all  the  surplus  gas  was  located  in  the 
Westerose  South  field*  90  per  cent  of  which  is  under  contract 
to  Alberta  and  Southern*  In  the  case  of  the  balance  of  the 
fields  the  percentages  of  reserves  shown  under  contract  is 
the  Board’s  interpretation  of  the  evidence  submitted  at  the 
hearing » 

Table  D-10  indicates  that  We stcoast  Transmission  Company- 
Limited  has  51  per  cent  of  its  requirements  under  contract 
from  reserves  which  are  considered  surplus  and  within  economic 
reach  of  the  applicants*  The  sum  of  the  reserves  contracted 
by  Westcoast  and  those  available  for  contract  is  1*295  Bcf 
or  approximately  100  per  cent  of  the  applicant’s  requirements* 
The  corresponding  percentages  for  Alberta  and  Southern  are  41 
and  56  respectively*  Neither  applicant  has  a  commanding 
percentage  of  the  required  reserves  under  contract  at  this 
time* 

ILLUSTRATIVE  DELIVERAB ILITY  SCHEDULE  FOR  THE  SURPLUS 
ESTABLISHED  RESERVES 

As  indicated  in  Table  D-10  there  was  not  found  to  be 
sufficient  surplus  gas  under  contract  to  satisfy  the  require¬ 
ments  of  either  of  the  applicants*  Table  D-ll  has  been 
prepared  to  indicate  what  volumes  of  gas  surplus  to  Alberta 
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requirements  and  other  commitments  could  be  made  available 
for  export  from  presently  established  reserves.  It  is  an 
illustrative  deliverability  schedule  based  on  production  of 
gas  from  all  sources  shown  in  column  2  of  Table  D-10  except 
Garrington  and  Parkland  which  are  considered  to  be  of  a 
marginal  nature9  The  schedule  indicates  that  the  requirements 
of  an  export  system  delivering  115  Bcf  per  year  at  a  daily 
maximum  rate  of  350  MMcf  (90  per  cent  load  factor)  could  be 
met  for  an  18  year  period  before  some  deficiencies  occur. 

The  fields  selected,  namely  Crossfield,  Innisfail, 
Wimborne,  Panther  River,  Minnehik-Buck  Lake,  Savanna  Creek 
and  Waterton  are  located  generally  in  a  north-south  line 
running  through  the  western  part  of  the  Province*  The  manner 
in  which  it  is  proposed  they  would  be  produced  is  shown  in 
columns  5  to  25  inclusive*  Generally  the  fields,  all  of 
which  would  require  processing  plants,  have  been  scheduled 
to  operate  at  full  plant  capacity  for  approximately  15  years 
before  field  deliverability  limitations  cause  declining  rates 
of  output* 

It  is  assumed  that  the  surplus  from  the  Canadian  Western 
and  Trans-Canada  schedules  (Tables D- 4  and  D-7)  which  have 
been  combined  and  shown  in  columns  26,  27  and  28  of  Table 
D-ll  -would  be  available  along  the  route  of  a  pipe  line 
system  connecting  the  individual  fields  mentioned  above. 
Columns  29,  30  and  31  indicate  the  residual  volumes  of  gas 
available  after  meeting  the  requirements  of  an  export 
application  in  the  manner  shown* 
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These  surplus  volumes  totaling  some  198  Bcf  during  the 
period  1960  to  1977  may  be  considered  available  to  the  require¬ 
ments  of  Tables  D-4  and  D-7  as  well  as  those  of  Table  D-ll 
through  the  interrelationship  of  the  schedules  previously 
mentioned* 

FUTURE  RESERVES  SURPLUS  TO  THE  REQUIREMENTS  OF  ALBERTA, 

CANADIAN  REQUIREMENTS  AND  OTHER  EXPORT  COMMITMENTS 

The  future  reserves  of  some  51  trillion  cubic  feet 
estimated  in  Appendix  B  provide  the  necessary  further 
protection  for  the  small  remaining  Alberta  requirements  and 
the  long  term  Canadian  requirements  of  Trans-Canada  Pipe 
Lines  Limited*  Annual  and  peak  day  deliveries  consistent 
with  the  expected  growth  of  future  reserves  are  presented 
in  columns  2,  3  and  4  of  Table  D-13*  The  volumes  have  been 
calculated  from  the  tabulation  of  future  reserves  referred 
to  in  Appendix  B  assuming  a  uniform  30-year  life  for  the 
reserves*  This  in  effect  permits  delivery  of  33*4  billion 
cubic  feet  per  year  over  a  30-year  period  per  trillion 
cubic  feet  of  gas  established*  The  load  factor  has  been 
arbitrarily  selected  as  90  per  cent  to  conform  generally  to 
that  of  possible  additional  export  requirements*  From  April 
1,  1958,  until  the  end  of  1987  the  projection  shows  that 
some  30*7  trillion  cubic  feet  of  gas  will  be  deliverable 
from  reserves  to  be  developed* 

Columns  5  to  13  inclusive  of  Table  D-13  depict  the 
Alberta  residual  requirements  shown  in  Tables  D-2,  D-3  and 
Columns  14,  15  and  16  show  that  portion  of  Trans— 
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Canada  Pipe  Lines  Limited  Canadian  requirements  which,  is  to 
be  met  from  future  reserves*  These  correspond  to  the 
figures  shown  in  columns  11,  12  and  13  of  Table  D-8. 

After  the  residual  requirements  of  Alberta  and  Trans- 
Canada  Pipe  Lines  Limited  are  accanmodated  from  future  reserves 
the  volumes  of  gas  shown  in  columns  17,  18  and  19  of  Table 
D-13  will  remain.  These  volumes,  which  total  approximately 
25.7  trillion  cubic  feet,  represent  gas  which  is  estimated 
to  be  deliverable  over  the  period  and  would  be  available  to 
meet  the  requirements  of  future  export  applications.  The 
amounts  available  will  be  reduced  to  some  extent  by  reason 
of  some  reserves  being  deferred  and  others  being  considered 
beyond  economic  reach.  It  is  believed  that  these  will  not 
be  significant  percentages  of  the  total  available  reserves. 
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TABLE  D  -  12 


OIL  AND  GAS  CONSERVATION  BOARD 


BASIC  DEL  1 VERAB 1 LITY  DATA  FOR  FIELDS  OF  TABLES  D-2, 

D-3,  D-4, 

D-5,  D-6,  D-7  and 

D-11 

1 

2 

3 

4 

5 

ESTIMATED 

!N!T 

IAL  DELIVERY 

NO.  OF 

CAPACITY  DISPOSABLE 

PRESENT 

WELLS 

GAS 

(FIELD  FULLY 

NO.  OF 

(FIELD  FULLY 

DEVELOPED) 

NAME  OF  FIELD 

ZONE 

WELLS 

DEVELOPED) 

MMCFD 

Edmonton  Dry  Gas  Composite 

Beaverhill  Lake 

Viking 

12 

25 

88.8 

Fa irydell-Bon  Accord 

Viking 

20 

30 

250.3 

Basal  Quartz 

0 

6 

6.4 

Fort  Saskatchewan 

Viking 

22 

25 

327.0 

Morinvi lle 

Viking 

0 

2 

3.4 

Basal  Blairmore 

22 

26 

64.4 

St.  Albert 

Basal  Blairmore 

7 

8 

39.3 

Westlock 

Viking 

15 

80 

562.0 

Viking  Kinsella 

Viking 

104 

150 

302.2 

Basal  Blairmore 

1 

2 

9.0 

Devonian 

1 

2 

2.2 

Small  Fields 

58 

82 

247,? 

Total  Edmonton  Dry  Gas  Composite 

262 

446 

1902.9 

Edmonton  Deferred  Gas  Composite 

Blueridge 

Detrital 

1 

1 

6.9 

MlSSI SSI PPI AN 

2 

2 

5.7 

Carson  Creek 

Beaverhille  Lake 

1 

1 

20.4 

Excelsior 

Viking 

0 

8 

22.1 

Basal  Blairmore 

2 

20 

65.0 

Goodwin  Lake 

Viking 

0 

2 

1.7 

Nordegg 

1 

2 

1.4 

Joarcam 

Viking 

0 

15 

29.1 

Leduc  Woodbend 

Leduc 

0 

100 

1007.0 

Pigeon  Lake 

Leduc 

1 

1 

7.3 

Westerose 

Leduc 

0 

10 

146.0 

Windfall 

Leduc 

8 

13 

235.8 

Total  Edmonton  Deferred  Gas  Composite 

16 

175 

1548.4 

Alexander  Composite 

Alexander 

Basal  Quartz 

10 

10 

225.9 

Calahoo 

Basal  Blairmore 

2 

2 

12.6 

Glenevis 

Glauconite 

0 

2 

1.4 

Majeau  Lake 

Glauconite 

1 

1 

1.8 

Rundle 

0 

1 

3.8 

Total  Alexander  Composite 

13 

16 

245.5 

Pine  Creek  Composite 

Beaver  Creek 

Wabamun 

1 

1 

4.7 

Obed 

Rundle 

1 

1 

1.7 

Paddle  River 

Jurassic 

4 

5 

1.9 

Mississippian 

0 

1 

6,3 

Pine  Creek 

Leduc 

4 

5 

65.5 

Total  Pine  Creek  Composite 

10 

13 

80.1 

Jumping  Pound 

Rundle 

11 

15 

122.1 

Okotoks 

Wabamun 

8 

12 

12.9 

Carbon 

Lower  Cretaceous 

6 

20 

145.6 

Calgary 

Mississippian 

3 

15 

133.4 

Wabamun 

8 

41 

89.7 

Sarcee 

Mississippian 

2 

4 

24.7 

Harmattan-Elkton  Composite 

Harmattan-Elkton 

Mississippian 

10 

32 

333.8 

Harmattan  East 

Mississippian 

2 

6 

26.7 

SUNDRE 

Mississippian 

0 

3 

15.5 

Westward  Ho 

Mississippian 

0 

2 

1.6 

Total  Harmattan-Elkton  Composite 

\2 

43 

377.6 

Etzikom 

Bow  Island 

7 

23 

60.5 

D-34 


1 


NAME  OF  FIELD 

Medicine  Hat  Composite 

Medicine  Hat 

Total  Medicine  Hat  Composite 
Medicine  Hat  East 
Mecicine  Hat  West 
Provos" 

Bindloss 

Atlee  Buffalo 

Cessford 


Sibbald 

Princess 


Pincher  Creek 

Oyen 

Nevis 

Kessler 

Countess 

Duchess 

Gilby 

Homeglen  Rimbey 
Hamilton  Lake 
Sylvan  Lake 

Westerose  South 
Trans-Canaoa  Dry  Gas  Composite 

Hussar 

Lone  Pine  Creek 
Lone  Pine  Creek  West 
Olds 

Three  Hills  Creek 
Wayne 

Wildunn  Creek 
Rosebud 


Total  Trans-CanadA  Dry  Gas  Composite 

Crossfield 

Wimborne 

Panther  River 

Minnehik-Buck  Lake 

Savanna  Creek 

Waterton 


2 

3 

4 

5 

PRESENT 

ESTIMATED 
NO.  OF 
WELLS 

INITIAL  DELIVERY 
CAPACITY  DISPOSABLE 
GAS  (FIELD  FULLY 

NO.  OF 

(FIELD  FULLY 

DEVELOPED) 

ZONE 

WELLS 

DEVELOPED) 

WCFD 

Bow  Island 

2 

5 

7,6 

Ellis 

2 

2 

4.9 

4 

7 

12.5 

Medicine  Hat 

53 

445 

123.5 

Medicine  Hat 

118 

369 

139.8 

Viking 

57 

150 

261.6 

Viking 

20 

50 

100.4 

Basal  Blairmore 

1 

3 

3.6 

Viking 

11 

18 

23.6 

Basal  Blairmore 

2 

15 

15.1 

Viking 

3 

25 

21.3 

Basal  Colorado 

32 

120 

616.6 

Basal  Blairmore 

10 

30 

68.0 

Viking 

8 

10 

17.8 

Basal  Blairmore 

2 

3 

0.9 

Bow  Island 

2 

2 

1.9 

Basal  Colorado 

7 

12 

29.2 

Sunburst 

7 

13 

69.0 

Rundle 

3 

6 

8.2 

Jefferson 

1 

5 

7.6 

Rundle 

9 

20 

316.6 

Viking 

3 

4 

9.4 

Lower  Cretaceous 

6 

47 

175.7 

and  Devonian 

Viking 

11 

30 

72.6 

Bow  Island 

5 

9 

8.1 

Bow  Island 

1 

2 

0.8 

Basal  Colorado 

2 

3 

7.1 

Detrital 

0 

4 

6.0 

Mississippian 

2 

18 

70.5 

Leduc 

24 

50 

725.0 

Viking 

2 

10 

13.0 

Basal  Quartz 

3 

3 

10.6 

Mississippian 

1 

1 

3.0 

Leduc 

3 

6 

702.9 

Basal  Colorado 

6 

37 

24.0 

Glauconite 

17 

21 

33.7 

Wabamun 

1 

1 

Wabamun 

1 

1 

Wabamun 

4 

8 

17.6 

Mississippian 

4 

7 

13.6 

Viking 

0 

6 

9.2 

Basal  Blairmore 

2 

2 

6.7 

Viking 

3 

8 

12.6 

Viking 

4 

4 

12.3 

Glauconite 

5 

5 

24.3 

Basal  Blairmore 

1 

1 

3.4 

48 

101 

157.4 

Mississippian 

2 

12 

74.1 

Leduc 

14 

23 

194.7 

Nisku 

1 

4 

20.5 

Mississippian 

3 

27 

169.1 

Mississippian 

6 

12 

124.0 

Mississippian 

5 

64 

278.0 

ILLUSTRATIVE  DEL  I VERAB I L I T Y  SCHEDULE  TO  MEET  ALBERTA  AND  OTHER  CANADIAN  REQUIREMENTS  FROM  FUTURE  RESERVES 
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APPENDIX  L 

AN  ALTERNATIVE  ANALYSIS  OF  THE  FUTURE  REQUIREMENTS 

OF  ALBERTA,  OTHER  CANADIAN  MARKETS  AND  THE  RESERVES 

REQUIRED  TO  MEET  THEM  AND  OTHER  EXPORT  COMMITMENTS 

In  the  interests  of  simplifying  the  analysis  of  future 
requirements  and  the  manner  in  which  they  may  be  met  the  Board 
has  developed  an  alternative  "formula"  procedure.  This  pro¬ 
cedure  has  been  tested  against  the  more  detailed  method  of 
future  requirement  projection  and  deliverability  schedule 
analysis  and,  while  giving  slightly  different  answers,  it  is 
considered  a  suitable  alternative.  It  is  much  easier  and  less 
time  consuming  to  apply.  It  may  be  particularly  suitable  for 
the  consideration  of  future  Canadian  requirements  by  both 
Federal  and  Provincial  authorities. 

The  method  involves  four  steps  briefly  described  as 
f o Hows  : 

(1)  The  cumulative  future  annual  requirements  of  a 
market  area  for  a  desired  future  period  are  estimated 
from  a  known  initial  requirement  by  assuming  an  effec¬ 
tive  or  average  annual  growth  rate. 

(2)  The  peak  day  requirement  of  the  terminal  year  of  the 
desired  future  period  is  estimated  from  the  initial 
annual  requirement  by  assuming  an  appropriate  load 
factor  and  the  effective  annual  growth  rate  employed 
in  step  (1) . 

The  remaining  reserve  required  to  deliver  gas  at  the 
peak  rate  determined  in  step  (2)  is  estimated  having 
regard  to  the  average  reserve— deliverability  ratio 


(3) 
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for  the  type  of  field  constituting  the  source, 

(4)  The  total  reserve  needed  to  satisfy  the  future  require¬ 
ments,  both  as  to  annual  and  as  to  peak  day  needs,  is 
the  sum  of  the  cumulative  annual  requirement  (step  1) 
and  the  required  remaining  reserve  (step  3), 

The  method  may  be  applied  separately  to  individual  areas  and 
the  results  totalled,,  It  may  also  be  applied  separately  for 
different  periods  of  years  to  permit  a  comparison  of  the  re¬ 
serves  needed  for  varying  degrees  of  protection  against  both 
established  and  estimated  future  reserves.  The  details  of  the 
method  and  its  application  to  the  situation  dealt  with  in  this 
report  follows,. 

Cumulative  Future  Annual  Requirements 

Let  A-^  be  the  known  annual  requirement  of  the  first  or 
present  year  and  let  g  be  the  effective  annual  growth  rate  in 
per  cent  per  year.  Then  the  annual  requirement  for  the 
year, 

Ai  -  Aj^g/lOO)1-! 

and  the  cumulative  future  annual  requirement  for  n  years 

n  i  «  n  . 

A  -  A^X  (g/100)  :l~1  -  A^S 

1  i  **  1 

i  -  n 

The  summation  factor,  ^  (g/100)1"  ,  designated  as  S, 

i  as  1 

depends  only  upon  n,  the  number  of  future  years,  and  g,  the 
growth  rate.  It  may  readily  be  evaluated  by  binomial  expan¬ 
sion  and  summation  for  any  selected  values  of  n  and  g.  An 
evaluation  of  the  summation  factor  appears  in  Figure  E-l  for 
n  values  from  20  to  30  years  and  for  growth  rates,  g,  from 
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0  to  7  per  cent  per  year.  To  illustrate  the  use  of  Figure  L-l, 
the  30  year  cumulative  annual  future  requirement  of  a  market 
growing  at  an  effective  rate  of  4e4  per  cent  per  year  is  60 
times  its  first  year  requirement  or  just  double  what  it  would 
have  been  had  it  been  static. 

Future  Peak  Day  Requirement 

In  any  year  the  peak  day  requirement  of  a  market,  P-^,  is 
related  to  the  annual  requirement,  A^,  through  the  load  factor 
X±.  \ 

Thus  **  A^/365X^,  and  in  the  nt^1  year 

Pn  -  An/365Xn  =  (XX/365XJ  (g/l00)n_1 

-  (A1/365Xn)Y 

Again  the  peak  ratio  factor,  (g/100)n~l,  abbreviated  as  Y, 
depends  only  upon  n  and  g  and  may  be  evaluated  for  selected 
valueSo  Figure  E-2  presents  the  values  of  this  expression  for 
n  values  from  20  to  30  years  and  for  growth  rates  from  0  to  7 
per  cent  per  year0  The  use  of  the  figure  may  be  illustrated  by 
estimating  the  peak  requirement  in  the  30th  year  for  a  market 
growing  at  4e4  per  cent  per  year.  The  peak  ratio  factor  from 
Figure  E-2  is  3C5  meaning  that  the  30th  year  peak  would  be 
3o5  times  the  initial  peak  if  the  load  factor  did  not  change . 

The  use  of  an  equivalent  constant  growth  rate,  under 
circumstances  where  it  is  anticipated  that  the  growth  rate  will 
actually  decline,  leads  to  a  terminal  year  peak  somewhat  higher 
than  would  be  obtained  from  a  year  to  year  projection.,  The 
ratio  of  the  peak  anticipated  on  a  year  to  year  declining 
growth  basis  to  that  calculated  on  an  equivalent  constant 


growth  basis  has  been  found  to  be  close  to  0.7,  Introducing 
this  correction, 

Pn  -  (OoTAi/dGSXn)! 

Reserve  Needed  for  Future  Peak 

Gas  producing  fields  vary  significantly  in  the  delivera- 
bility  which  may  be  developed  economically  per  unit  of  reserve. 
The  chief  factors  influencing  this  variation  are  depth  and  cost 
of  drilling,  permeability  and  pay  thickness,  and  well  spacing. 
The  gas  caps  of  fields  of  the  type  of  Leduc  D-3,  Bonnie  Glen, 
and  Westerose  have  a  high  gas  deliverability  per  unit  of  remain¬ 
ing  gas  reserve  because  of  the  low  well  cost,  the  good  permea¬ 
bility  and  pay  thickness  and  the  close  spacing  resulting  from 
their  primary  development  being  for  oil.  At  the  other  extreme 
are  fields  such  as  Pincher  Creek  and  Jumping  Pound  with  high 
well  cost,  low  permeability  and  one  section  or  greater  spacing. 
The  Board  has  analyzed  the  characteristics  of  these  and 
many  other  fields  and  finds  that  the  remaining  reserve- 
deliverability  ratio  (the  inverse  of  the  deliverability  per 
unit  of  reserve)  varies  from  somewhat  below  1  Bcf  per  MMcfd 
to  about  4,5  Bcf  per  MMcfd,  This  ratio,  called  the  reserve- 
delivery  factor,  F,  may  be  estimated  closely  for  a  single 
field  or  pool  and  reasonably  well  for  an  integrated  group  of 
fields.  By  applying  the  factor  to  Pn,  the  terminal  year  peak 
day  requirement,  the  reserve  needed  for  that  future  peak  may  be 
estimated  as 

FPn  - 


FCo.TAj/aesXn)! 
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Total  Reserve  Needed  for  Future  Requirement 

The  total  reserve  needed  for  a  future  requirement  for  n 
years,  Rn,  is  simply  the  sum  of  the  two  previously  calculated 
reserve  quantities,, 


The  quantities  needed  for  the  calculation  are 

88  the  annual  requirement  of  the  first  (or  present) 
year, 


the  number  of  future  years  to  be  considered, 


n 


g  *  the  effective  growth  rate,  per  cent  per  year, 

Xn  «  the  load  factor  of  the  n^h  year,  fraction, 


F  *  the  reserve-delivery  ratio  characteristic  of 
the  supply  fields,  Bcf  per  MMcfd, 


and  Figures  E-l  and  L-2  provide  the  values  of  S  and  Y  directly* 
For  application  to  a  new  market  area,  such  as  Eastern 
Canada,  the  formula  method  should  be  employed  only  to  those 
years  beyond  the  initial  period  of  market  development*  This 
means  that  the  requirements  should  be  forecasted  on  a  year  to 
year  basis  for  a  period  of,  say,  5  years  and  that  the  period  of, 
say,  the  6th  to  the  25th  year  could  be  estimated  by  formula* 

APPLICATION  OF  THE  METHOD  TO  THE  PRESENT  SITUATION 

Future  Alberta  Requirements  and  Needed  Reserves  Exclusive  of 
Peace  River  Area 

In  the  application  of  the  formula  method  to  the  computa¬ 
tion  of  the  reserves  needed  for  Alberta  future  requirements  it 
has  been  assumed  that  the  25th  year  peak  and  28  years  of  the 
annual  requirements  would  be  met  from  established  reserves, 
with  the  remaining  peak  and  annual  requirements  allocated  to 


future  reserves* 
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The  computations  and  results  of  the  formula  estimates  of 
Alberta's  future  gas  requirements  and  needed  reserves  exclusive 
of  the  Peace  River  area  are  presented  in  Table  L-l,  The  estim¬ 
ates  are  sub-divided  by  provincial  marketing  areas  and  for 
annual  requirements  for  28  and  30  years  and  peak  requirements 
for  25  and  30  years.  Referring  to  Table  E-l,  column  2  indicates 
the  annual  requirements  for  the  year  1958  and  column  3  gives 
the  effective  or  average  growth  rate  assumed  in  the  formula 
calculation.  The  growth  rates  of  column  3  and  the  terminal 
year  load  factor  in  column  4  have  been  taken  to  lead  to  overall 
requirements  consistent  with  those  presented  in  Appendix  Co 
Column  5  presents  the  reserve  delivery  ratio  estimated  to  be 
characteristic  of  the  supply  fields.  Columns  6  and  7  give  the 
summation  factors  S  for  28  years  and  30  years  respectively,  taken 
from  Figure  L-l  for  the  growth  rate  of  column  3.  Columns  6  and 
9  give  the  total  of  the  annual  requirements  for  future  periods 
of  28  and  30  years  respectively.  Columns  10  and  11  present  the 
peak  ratio  factor  Y  for  25  and  30  years  respectively  determined 
from  Figure  E-2  for  the  growth  rate  of  column  3,  Columns  12 
and  13  show  the  estimated  peak  day  requirement  for  the  25th  and 
30th  year  respectively.  Columns  14  and  15  give  the  estimated 
reserve  needed  for  delivery  of  gas  at  rates  corresponding  with 
the  terminal  year  peaks  of  columns  12  and  13,  Column  16, 
being  the  total  of  column  9  and  column  15,  indicates  the  total 
reserve  needed  to  meet  both  the  annual  and  the  peak  day  require¬ 
ments  for  a  30  year  period.  Column  17,  being  the  total  of 
column  8  and  column  14,  gives  the  total  reserves  needed  to  meet 
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the  annual  requirements  for  28  years  and  the  peak  requirements 
for  25  years.  Column  16,  being  the  difference  between  columns 
16  and  17,  indicates  those  reserves  needed  to  meet  the  peak 
requirements  for  the  26th  to  30th  years  and  the  annual  require¬ 
ments  for  the  29th  and  30th  year. 

The  formula  calculation  shows  that  the  future  annual 
requirements  of  Alberta  for  30  years  are  some  7.6  trillion 
cubic  feet  compared  with  7.7  trillion  cubic  feet  estimated 
(Alberta  excluding  Peace  River  Area)  in  Appendix  C.  This 
agreement  is  not  a  check  of  one  method  against  the  other  be¬ 
cause  the  growth  rates  employed  in  Table  E-l  were  selected  to 
give  the  same  total.  Table  E-l  indicates  that  the  total 
reserves  needed  to  be  retained  to  protect  both  the  annual  and 
the  peak  day  requirements  of  Alberta  for  30  years  are  10.7 
trillion  cubic  feet.  It  further  demonstrates  that  9.3  trillion 
cubic  feet  would  have  to  be  retained  to  protect  the  annual 
requirements  for  28  years  and  the  peak  requirements  for  25 
years.  The  difference  of  some  1.4  trillion  cubic  feet  repre¬ 
sents  the  reserves  required  to  meet  the  26th  to  30th  year  peaks 
and  the  29th  and  30th  annual  requirements. 

Future  Requirements  and  Needed  Reserves  for  Present  Export 
Commitments 

The  future  requirements  and  needed  reserves  for  present 
export  commitments  exclusive  of  those  from  the  Peace  River 
Area  are  listed  in  Table  E-2.  Columns  2,  3  and  4  of  this  tabu¬ 
lation  give  the  quantities  of  gas  authorized  for  export,  the 
amount  exported  to  December  31,  1957, and  the  remaining  permit 
commitment.  Column  5  gives  the  terminal  date  of  the  permit  and 
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column  6  the  terminal  peak  day  requirement  taken  as  the  maximum 
daily  quantity  authorized  in  the  permito  Column  7  presents  the 
reserve  delivery  ratio  F  estimated  to  be  characteristic  of  the 
supply  fields.  Column  8,  being  the  product  of  columns  6  and  7, 
indicates  the  reserve  required  to  be  in  the  ground  as  of  the 
terminal  date  of  the  permit.  Column  9,  being  the  total  of 
columns  4  and  8,  gives  the  total  reserves  now  needed  to  meet 
the  export  commitment.  It  must  be  recognized  that  of  the  totals 
shown  in  column  9  that  the  portion  shown  in  column  8  would  be 
available  after  the  terminal  date  of  the  permit,  although  not 
all  of  it  would  be  useable  within  the  period  from  the  end  of 
the  permit  to  the  end  of  1987.  The  Board  has  estimated  the 
part  of  the  reserves  shown  in  column  8  useable  (for  annual 
requirements  and  the  meeting  of  peaks)  before  the  end  of  1987 
and  has  deducted  it  from  the  totals  shown  in  column  9  to  obtain 
the  Net  Needed  Reserves,  1958-1987,  shown  in  column  10.  These 
figures  indicate  that  a  total  reserve  of  some  5.7  trillion 
cubic  feet  is  required  over  the  period  1958  to  1987  for  the 
protection  of  the  existing  export  permits  exclusive  of  those 
based  on  gas  from  the  Peace  River  Area. 

Table  E-2  also  presents  a  calculation  of  the  reserves 
needed  for  the  protection  of  the  additional  contractable  Canad¬ 
ian  requirements  of  Trans-Canada  Pipe  Lines  Limited  taken  as 
1.456  trillion  cubic  feet.  The  net  needed  reserves  to  protect 
this  requirement  are  estimated  at  about  1.7  trillion  cubic 


f  ee  t . 
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Recapitulation  and  Lvaluation  of  Surplus  Lstablished  Gas 

The  results  from  Tables  1-1  and  E-2  together  with  the 
estimate  of  established  reserves  within  economic  reach  but 


exclusive  of  the  Peace  River  Area  permit  an  immediate  deter 


mination  of  the  surplus  in  established  reserves. 

Lstablished  Reserves  within 
Economic  Reach  Exclusive  of 

Peace  River  Area  20.8  Tcf 


Required  for  25  Year  Peak 

and  28  Year  Annual  in  Alberta  9.3  Tcf 

Required  for  Existing  Permits 

Exclusive  of  Those  from  the 

Peace  River  Area  5.7  Tcf 

Required  for  Contractable 

Other  Future  Canadian 

Requirements  of  Trans-Canada 

Pipe  Lines  Limited  1.7  Tcf 


Subtotal  16.7  Tcf 

Surplus  to  Requirements 

of  Alberta,  Existing  Export 

Commitments  and  Contractable 

Other  Canadian  Requirements  4.1  Tcf 

Total  20.8  Tcf 

The  4.1  Tcf  surplus  calculated  this  way  is  in  agreement  with 
the  4.1  Tcf  surplus  resulting  from  the  detailed  delive rability 
analysis  and  appearing  in  Table  D-9. 

Illustrative  "Allocation"  of  Fields  to  Markets  and  to  Surplus 
Table  E-3  presents  an  illustrative  allocation  of  reserves 
totalling  the  required  16.7  Tcf  to  Alberta  requirements,  exist¬ 
ing  permits  and  the  contractable  Canadian  requirements  of  Trans- 
Canada  Pipe  Lines  Limited.  This  table  has  been  prepared 
independently  of  the  delive rability  schedules  of  Appendix  D  but 
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for  the  convenience  the  same  composites  of  fields  have  been 
employed,,  Except  for  existing  arrangements,  the  reserve 
"allocation"  has  been  based  on  the  Board*s  judgment  of  the 
suitability  of  the  reserve  for  the  market,. 

Columns  4,  5,  7  and  8  list  reserves  for  the  indicated 
marketing  areas,  each  totalling  the  needed  reserves  shown  in 
column  17  of  Table  E-l  --  i„e<,  to  give  protection  for  the  25th 
year  peak  and  28  years  of  annual  requirements „  To  be  consistent 
with  Appendix  D,  column  6  shows  the  reserves  needed  for  the  full 
30  year  annual  and  peak  requirements  of  the  Medicine  Hat  Area 
as  determined  in  column  16  of  Table  E-l„ 

In  the  case  of  the  Northwestern  Utilities,  Limited  Area, 
the  full  25  year  peak  and  28  year  annual  protection  could  not 
be  obtained  from  geographically  suitable  fields  and  a  small 
deficit  (222  billion  cubic  feet  or  5  per  cent  of  the  total 
needed  reserves)  remains,,  This  deficit  which  is  not  considered 
very  significant,  has  arbitrarily  been  allocated  to  the  Edmonton 
Deferred  Gas  Composite. 

Fields  or  reserves  not  needed  to  protect  the  above  require¬ 
ments  and  therefore  surplus  are  listed  in  column  14  of  this 
Table,,  This  listing  is  substantially  the  same  as  that  given 
in  column  2  of  Table  D-9, 

The  "formula"  calculation  has  therefore,  in  a  much  shorter 
way,  led  directly  to  the  same  answer  obtained  from  detailed 
de live rability  analysis.  The  surplus  gas  is  that  of  column  14 
of  Table  E-3  or  column  2  of  Table  D-9  and  is  considered  in  more 
detail  in  Tables  D-9,  D-10  and  D-ll  of  Appendix  D. 
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Recapitulation  and  Lvaluation  of  Surplus  Future  Gas 

A  comparison  of  those  requirements  to  be  met  from  the 
future  reserves  with  the  estimate  of  future  reserves  may  also 
be  made o  The  Alberta  requirements  from  future  reserves  are 
the  some  1»4  Tcf  calculated  in  Table  L-l„  The  long  term 
additional  future  Canadian  requirements  of  Trans-Canada  Pipe 
Lines  Limited  may  be  estimated  by  a  calculation  of  the  total 
future  Canadian  requirements  of  Trans-Canada  (including  the 
requirements  now  under  permit  and  those  estimated  to  be 
contrac table )  and  then  subtracting  the  requirements  under 
permit  and  contractable 0  The  total  future  estimate,  assuming 
a  5  per  cent  per  year  growth  from  an  annual  of  254  Bcf  in  1962, 
for  the  period  1956-1S87,  shows  annual  requirements  of  9„5  Tcf 
and  needed  reserves  totalling  12„4  Tcf„  Subtracting  the  5„15 
Tcf  and  the  la69  Tcf  from  Table  E-2  results  in  a  needed  reserve 
to  protect  the  additional  long  term  future  requirements  of  some 
5  o  6  Tcfo 

The  recapitulation  may  now  be  made  as  follows: 

Estimated  Future  Reserves 
April  1,  1958  to 

December  31,  1987  51  Tcf 

Required  for  26-30th  Year 
Peaks  and  29,  30th  Year 

Annual  in  Alberta  1<,4  Tcf 

Required  for  Long  Terms 
Future  Canadian  Requirements 
of  Trans-Canada  Pipe  Lines 

Limited  506  Tcf 

Subtotal  7o0  Tcf 

Surplus  in  Future  Reserves  44  Tcf 


Total 


51  Tcf 
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comparison  and  the  very  large 
t  is  clear  that  more  than  ade 
for  the  future  requirements  a 


surplus  in  future 
quate  protection  is 
llocated  to  it. 
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OIL  AND  GAS  CONSERVATION  BOARD 
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ILLUSTRATIVE  ALLOCATION  OF  ESTABLISHED  RESERVES  NECESSARY  TO  MEET  FUTURE  REQUIREMENTS  OF  ALBERTA, 
PRESENT  EXPORT  COMWI TMENTS  AND  CONTRACTABLE  CANAOIAN  REQUIREMENTS  OF  TRANS-CANADA  PIPE  LINES  LIMITEI 
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Excluding  the  Peace  River  Area 
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OIL  AND  GAS  CONSERVATION  BOARD 
DETAILS  OF  CERTAIN  COMPOSITES  OF  TABLE  E  -  3 


NAME  OF  COMPOSITE  NAME  OF  FIELD 

Pakowki  Lake 

Black  Butte 
Comrey 
Manyberries 
Pendant  d'Oreille 
Smith  Coulee 


Local  Utilities 

Athabasca 
Athabasca  East 
Bonnyville 
Brooks  North-East 
Brooks-Tilley 
Cold  Lake 
Dowling  Lake 
Duvernay 
Elk  Point 
Hairy  Hill 
Leahurst 
Lindbergh 
Oberlin 

Redwater  (Viking  Zone) 

Rosedale 

St.  Paul 

Suffield 

Watts 


Deferred  Gas 


Bonnie  Glen  Associated 
Golden  Spike 


Other  Small  Fields  Not  Allocated 

Antelope 

Bellshill  Lake 

Calgary  (Basal  Blairmore) 

Castor 

CONNORSVILLE 

Control 

Duhamel 

Enchant 

Ghost  Pine 

Grassy  Island  Lake 

Hilda 

Joffre  (Nisku  Zone) 

Malmo 
Mazeppa 
New  Norway 

Pembina  (Belly  River,  Basal  Blairmore 
and  Rundle) 

Provost  (Blairmore  Zone) 

Rolling  Hills 

Three  Hills  Creek  (Viking  and  Blairmore) 
Turin 

West  Drumheller 
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AVERAGE  GROWTH  RATES,  g,  PER  CENT  PER  YEAR 


ESTABLISHED  RESERVES  REQUIREMENTS  FUTURE  RESERVES 

to  i adlioHLU  HtbCKVtb  AND  NEEDED  RESERVES  L  "tbCKVcb 


FIGURE  E-3 

SCHEMATIC  REPRESENTATION  OF  DISPOSITION 
OF  ESTABLISHED  AND  FUTURE  RESERVES 

PROVINCE  OF  ALBERTA 

OIL  AND  GAS  CONSERVATION  BOARD 
SEPTEMBER  1958 

*  EXCLUDES  RE  ACE  R/VER  AREA 
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